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CONTENTS SUN & DAYLIGHT have always been a major formative force 

PAGES in architecture. Functionally & esthetically they mold mass, 

3 10 plan, detail & material thru dynamic geometry of light. After 
= 


centuries of traditional evolution our times are turning to an 
application of science creating a beauty of its own in solutions 


of these problems. This article summarizes some current 


research & evolving techniques. 
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REFERENCE GUIDE SUN CONTROL & DAYLIGHTING, part | of a Technical Refer- 

TRG 6-1 ence Guide compiled by the Research Editor 

FRIEND OR FOE? 
if =12 ARCHITECTS CONSERVED 150 TONS of steel per $1 million 

of school construction—national average! 
MULTI-PURPOSE rooms & flexible planning are helping ease 
the squeeze but long-time conservation must not be limited 
by false economies in first cost. 
CONSERVATION IN SCHOOL BUILDINGS, by Henry L. Wright, 

ARCHITECTURAL AIA, (1st of 3 papers from seminar at AIA 1952 convention 

ABSTRACT in NY) 


MULTI-PURPOSE ROOM 


13 ss 14 BEWARE OF FIRST COST SAVINGS when they mean increased 
operation & maintenance expenses. 
PROGRAM is real source of conservation in hospital buildings. 


TRADITIONAL planning often needs restudy for today’s needs. 


CONSERVATION IN HOSPITAL BUILDINGS, by Robert W. 
ARCHITECTURAL Cutler, AIA, (2nd of 3 papers from seminar at AIA 1952 con- 


ABSTRACT vention in NY) 
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in the field of building construction 
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Committee on School Buildings, will be distributed to educators 
& laymen interested in schoolhouses, with help of American 
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— SUN CONTROL & DAYLIGHTING 


Part I of a brief technical reference guide (TRG 6-1) 


are eo 


outline of sun control & daylight factors 


insolation effects: 


sunlight: 


sky light: 


ground reflections: 


effects on vision 
& learning: 


view: 


details: 


media: 
(transmitting & control) 


techniques & calculation: 


heat: comfort 


dessication of materials 


ultra-violet: fading 


deterioration 


therapeutic—germicidal 


intensity 
glare—brightness contrast 
color quality 


intensity 
g!are—brightness contrast 
color quality 


intensity 
glare—brightness contrast 
color quality 


picture windows 
vision strips 
separation of functions: 


attached shading elements: 


detached shading elements: 


uncontrollable shading: 


glass: 


plastics: 


screens: 


draperies: 


shades & blinds: 


surface reflectances 


solar geometry 
instruments 
tables & diagrams 


View 
light 
ventilation 


overhangs 

louvers & fins 
horizontal—vertical 
diagonal 


(on site) 

artificial screens 

natural 
deciduous—evergreen 


(off site) 

other structures 

topography 

natural 
deciduous—evergreen 


clear 
tinted 
% transmission 
color quality 
infra-red absorbing 
ultra-violet absorbing 
patterned 
block 
““non-functional’’ 
redirective 


(same factors?) 


diffusing fabrics 

plastics 

paint (greenhouse type) 
mesh (insect) 

louver (Koolshade, etc) 
(associated problems 
such as corrosivity 

& need for maintenance) 


diffusing 
semi-of aque 
blackout 
visual education problems 


fabric 
venetian, etc 


natural shading growth factors, etc 
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a list of selected references will 
be published later in part II 


UN CONTROL & DAYLIGHT design to- 

day, in addition to technical satisfac- 
tion architects may take in adjusting or 
designing elements of their work to take 
better advantage of natural forces, has 
strong motive of conservation. 
Any sun-struck building type can be im- 
proved by design consideration of solar 
effects. Improvement in this case means 
more adequate & better quality of day- 
lighting & reduction of ‘unwanted solar 
heat in hot weather & increase of desir- 
able sunlight in winter. There is an ob- 
vious relation to heating & cooling in- 
stallation & operating costs. 
building types 
Schcols come to mind first but industrial 
buildings, office buildings, hospitals «& 
residences: are no less concerned with 
better internal daylighting & solar radi- 
ation conditions—as well as exterior ap- 
pearance. 
research 
Naturally the glass & window manufac- 
turers are concerned & they are sponsor- 
ing a‘great deal of excellent research at 
universities, Engineering Experiment 
Stations & in their own laboratories & 
promotion departments. The HHFA has 
also contracted (with MIT «e the 
Olgyay Brothers) for studies in this field. 
This subject can get very broad. We are 
reminded of the unkind definition of a 
certain branch of knowledge—that when 
you got serious about it, it turned into 
something else. Suncontrol « daylight- 
ing turn into many other things, some of 
which are outlined in the accompany- 
ing table. 
conference 
There is much demand for information 
on-warm-country architectural design & 
construction. This has been an active 
research program under the Building Re- 
search Advisory Board & a research corre- 
lation conference on Housing x Build- 
ing in Hot Environments will be held in 
Washington on 18-19 November 1952. 
AIA Dept of E&R has been actively 
in touch with this project & has been 
represented on the BRAB Committee on 
Tropical Housing & Building. The word 
tropical is not accurate since design & 
planning problems of warm & hot areas 
are to be considered, independent of 
geographical location. 
Much work is being done in this field & 
it is the purpose of this brief summary 
to acquaint you with current research, 
specialists who are working on_ these 
problems, organizations or institutions 
where such work is going on & a few 
of their findings. 
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‘SUN CONTROL—SHADING 


excerpts from HHFA studies by Victor & Aladar Olgyay & their associates at MIT: 
“methods for applying climatological data in dwelling design, site selection & planning” * 


UN CONTROL—SHADING is just one 

part of this more than usually inter- 
esting HHFA contract under the super- 
vision of Joseph H. Orendorft, Director, 
Division of Housing Research & Bernard 
Wagner, AIA, HHFA Project Engineer. 
The AIA Department of Education & 
Research has followed this project from 
almost before its beginning, since we in- 
troduced Victor Olgyay to HHFA. 
Their first year’s contract has been com- 
pleted with presentation of a 6-volume 
report & may be extended for additional 
work in same & allied fields. 


Following excerpts from original con- 
tract indicate scope of program: 


e “collect essential background data by 
literature review & contacts with indi- 
viduals & institutions having available 
pertinent data 


e “calculate radiant heat effect on vertical 
surfaces of walls for directions N-S-E- 
W-SW-SE when model structure is ro- 
tated about centerpoint of compass. 


e “analyze these data for purpose of de- * 
termining maximum, minimum & opti- 


mum conditions of orientation in rela- Half-sphere of the immaginary sky-vault 
tion to sun heat on annual basis ) : : 
with the sun-paths. The projections of the 
e “study effectiveness of supplemental ae ’ * s 
shading by use of overhangs, vertical sun-path's are shown in dotted lines on the 


louvers, combinations of vertical & hori- horizon plane. 
zontal louvers, & develop criteria for use 
of each type under different orientations, 
showing limitations for effectiveness & 
where they need to be supplemented by 
trees & other plant material 


Projected diagram of the sky-vault. E 


e “evaluate effects of angle of inclination 
of sun to plane of earth in terms of radi- 
ant heat effect on vertical surfaces & roof 
at various orientations as may be neces- 
sary to establish maximum & minimum 
conditions 


e “evaluate extent to which radiant heat 
effect is modified by varying degrees of 
site inclination & by slope of site in vari- 
ous directions, such as E-S-W 


“ - SUMMER 
e “study effects of winds & breezes on cool- SOLSTICE 


ing, & velocity of breezes thru structure 
necessary to counteract interior vapor 
pressure & other discomfort factors 


e “study by use of schematic (existing) 
models effects of tree-belts & dwellings 
on modifying adverse winds & assisting 
utilization of favorable breezes & estab- 
lish therefrom patterns of locations for 


dwellings & planting ph es 


EQUINOX 


e “study by use of schematic models effects 
of site inclination (from horizontal) on 
adverse winds & favorable breezes in re- 
lation to dwelling location & planting 

* published by permission Division of Hous- 

ing Research, HHFA, & the Massachusetts 

{Institute of Technology 
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) horizontal overhang louvered overhang 
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vertical fins eggcrate 
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e “develop criteria for selection of desir- 
able sites for dwelling developments & 
communities in terms of favorable as- 
pects of climate as determined by degree 
of site slope, direction of site slope, hills, 
valleys, tree groupings, etc 


e “undertake laboratory tests & studies of 
models as may be feasible to verify any 
calculations made 


® “calculations & observations shall be 
limited to conditions at 40° North 
Parallel in New York-New Jersey re- 
gion; however, method developed shall 
be capable of application in any area of 
the United States where necessary 
climatological data are available.”’. 


‘These are basic studies which we hope 
will eventually appear in the much- 
needed practical manual on micro-climate 
for architects. 


Our present article reviews & illustrates 
some fundamental factors of shading de- 
vices & their design by calculation as: de- 
veloped by the Olgyays. 


The sun is the major source of heat 
supply & proper shading is of prime im- 
portance for its control. Control must 
assure that sun heat is available in cold 
weather & cut of during hot periods. 
‘The overheated period & the underheated 
period may be divided approximately by 
70° F drybulb temperature or determined 
more precisely by use of a special bio- 
climatical chart developed in this study 
which combines main climatical factors 
relating to human comfort. 

Proposed method of determining when a 
shading device provides shade on a wall, 
or from any point of observation, is based 
on projection of imaginary. skyvault on 
horizon-plane. Paths of sun will appear 
in this projection as curves in a definite 
location according to latitude & time of 
year. Resulting sunpath diagram is illus- 
trated in accompanying drawings. (p. 6) 
Shading devices can be plotted similarly 
in this projection with a projection of 
surface they cover on skyvault as seen 
from point of observation. Surface which 
they cover will represent those parts of 
skyvault from which no light or sun- 
shine will come. If sun passes thru such 
an area, observation point will be shaded. 
Any building elements or planting will 
define characteristic forms in these pro- 
jection diagrams which may be called 
shading masks. Masks of horizontal shad- 
ing devices (overhangs, etc) will show a 
segmental character, those of vertical 
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typical shading mask & its application in 
design of vertical-diagonal fins 


fins a radial one & eggcrate types, which 
are basically combinations of H & V de- 
vices, a combination of these forms. (see 
illustrations on page 5) 

A mask can be drawn for any shading 
device, even for very complex ones, by 
simple geometrical methods, Masks are 
independent of latitude & orientation & 
may be used in any situation. As a result, 
it is possible to build up categories of 
shading devices & a vocabulary of shad- 
ing masks can be developed for design 
purposes, Masks may be drawn for 100% 
shading (total wall surface in shade) or 
for 50° shading (only half shade). The 
figure shows special vertical fins on an 
existing building « method of drawing 
shading mask. 

Overlaying a shading mask in proper 
orientation on sunpath diagram one can 
read off immediately the times when sun 
rays will be intercepted. Knowing the 
times when shading is needed, the over- 
heated period can be plotted on sunpath 
diagram (see above). Performance of 
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sunpath diagram for 40° north latitude showing overheated period typical for New York- 


New Jersey region 


a given shading device can be evaluated 
by its proportionate coverage of over- 
heated period area on the diagram by its 
shading mask. 

For design purposes this process can be 
reversed. Knowing the overheated period 
diagram, we can determine needed shad- 
ing mask & then find proper shading de- 
vice for it. We should cover as much as 
possible of indicated overheated period 
with shading mask. Care should be taken 
not to cover too much of underheated 
area when sunshine is needed, with the 
shading mask. Efficiency of a shading 
device depends on proportion of sun-in- 
tensity covered during overheated & un- 
derheated periods. 

Limits of useful lengths of overhangs 
or other types of shading devices can be 
defined by such calculations. These limits 
will change with different orientations & 
in various climatical zones. Regional 
shading charts can be evolved in this way, 
showing efficiency & usability of different 
devices in various regions. 
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Since shading devices are efficacious only 
in cutting off energy associated with 
direct sunlight & are of relatively small 
value in protecting openings from diffuse 
radiation, this program is also attempting 
to determine magnitude of latter. Pre- 
liminary studies suggest that diffuse 
radiation may, on average, form a large 
part of total incoming energy. If further 
study proves this true it may be necessary 
to re-study shading device. objectives & 
design. 

In final analysis, effectiveness of any 
shading device is measure by actual 
amount of heat which it prevents from 
entering building. This is most con- 
veniently approximated by heat flow cal- 
culations. Although it is extremely dif- 
ficult to determine just how much a shad- 
ing device is able to reduce inside tem- 
perature, the number of btu’s it keeps 
out can be calculated. This figure is a 
useful measure of effectiveness of device. 
Methods of making such calculations are 
also being considered. 


INSTITUTE OF ARCHITECTS 


SUN ANGLE CALCUEATOR 


On OF THE MOST effective drafting 
room instruments for design of sun 
control elements has been produced by 
Libbey-Owens-Ford Glass Company. It 
includes a series of 4 plastic sheets (814” 
square) with 8 sun charts for north lati- 
_tudes varying from 24° thru 52° (by 4° 
increments). Another plastic disk over-— 
lay, a cursor arm & an instruction book 
complete the device. 


HART 


C 
Lat) 


If we are to know just how sun rays 
will strike a building « how far they will 
penetrate thru openings, if we are to 
shade certain areas or irradiate others, 
if we wish to use solar energy for sup- 
plemental heating or to-study effects on 
air conditioning capacity & operation, we 
must have following data: 


e angle of sun above horizon 


e bearing of sun (direction with respect to 
points of compass) 


e angle of incidence of sun rays with re- 
spect to surface being considered. 


All these data must be known relative — 
to surface being considered regardless of | 
direction surface faces, for almost every 

day of period under study & for at least — 
several hours each day. ot 


If necessary tabular values are available, 
it is possible to obtain all this informa- 
tion by spherical trigonometric methods. 
Process is laborious & time-consuming, 
taking from a few hours for a simple _ 


4 reversible plastic sheets, plastic disk overlay & cursor arm comprising the sun angle problem to several days if complex. 
calculator ‘ 


Libbey-Owens-Ford Glass Co. 


This device may be used to determine 

quickly profile angle of sun for any given 

situation, bearing of sun, angle of in- 
cidence & true altitude. Thirty-page in- 

struction book also has several pages of 

step-by-step examples of how to determine 

solar angles, data on dimensions & loca- 

tions of sun control devices, notes on | 
solar houses & final section on solar heat 

gain thru glass which is illustrated by 

loose nomograph charts for direct & dif- 
fuse radiation. 


DECEMBER 2158T 


\Aprit 2155 


It is interesting to see the similarity be- 
ats tween sun charts used in this instrument | 
& those developed for the Olgyay study 
on opposite page. In fact, supplementary 
overlays can be made based on the 
DePTH OF PENETRATION Olgyay work to use with the L-O-F 
3 tool, showing overheated periods, ete. 


at A limited production of these instru- 

aoe ments was made by L-O-F & Aero- 

nautical Services, Inc, a firm specializing 

SECTION in navigational aids. They are available 

to architects on request to L-O-F on 
office stationery, at $9.50 each. 


a 
HoriZonTAL Ling) 2 
er are 


Teuet SoutnH 


<a 


) typical overhang shading problem easily answered by use of sun angle calculator—one 
of examples from instruction book 
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DAYLIGHTING RESEARCH | 


a 


IA MEMBERS who attended the 1950 
A convention in Washington will re- 
member the symposium paper on day- 
lighting presented by Dr. R. L. Biesele, 
Jr. (later condensed in the BULLETIN ) 
This research program has continued. 
Since 1947, Professor Biesele has super- 
vised intensive daylight studies at South- 
ern Methodist University under sponsor- 
ship of Libbey-Owens-Ford Glass Com- 
pany & Detroit Steel Products Company, 
including: 
nature of daylight source 
window design, placement & room shapes 
unilateral, bilateral, trilateral 
clerestory, monitor 


glass | 
control devices: shading “ 
blinds ; 

diffusers 4 

reflectors i 

refractors FH 

louvers bi 

: , : ‘ 

decoration & room interreflections daylight test house, SMU, Dallas, Texas, with test in progress covering effect of ground & : 
seating arrangements roof reflections on clerestory classroom design with horizontal louver control 


4 


ground reflections 


‘There are four basic daylight conditions: 
e overcast sky 


e clear sky without sun on windows 
e clear sky with sun on windows 
° 


clear sky with scattered clouds with & 
without sun on windows. 


Most overcast skies are considerably 
brighter than clear sky without sun on 
windows. 

Current studies are being conducted in 
'%4-scale models using what is believed to 
be largest artificial sky in active use for 
daylighting research. It is expected that 
these studies will lead to a daylight pre- 
diction technique taking account of fac- 
tors listed above, which will permit day- 
lighting evaluation of architectural de- 
signs at drawingboard stage—at which 
time indicated modifications can be made. 
“We are employing artificial sky «& 
models,” Professor Biesele states, ‘‘be- 
cause our work during recent years in 
the full-sized test house (see illustration) 
as well as field studies in schools through- 
out US, showed that continuous changes 
in daylight made it difficult to get 
directly comparable data. With our large 
artificial sky « '4-scale models we can 
test 24-hrs a day, under stable light con- 
ditions which afford data of sufficient ac- 
curacy over a wide enough range of de- 
sign conditions for use in a prediction 
technique. We have found that ground 
reflections are a major contributing 
factor to most architectural designs for 
daylighting.” 


diagram of SMU artificial sky showing 1/4-size scale model of room with photo-electric cells 
for simulated daylighting measurements under controlled conditions 
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MOVABLE WALLS 


34 


GLASS BLOCK 
FENESTRATION 


Seal teres 


20%' 


all photos Hedrich-Blessing Studio 
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daylighting laboratory on roof of East En- 
gineering Building. Note integrating sphere 
for sample daylight tests & exterior photocell 


tor glass block research control 


plan cf Iaboratory. Note adjustable room 


size & artificial sun installation 


(left below) photocell travels automatically 
to 10° stations on “hoop” which can also 
be set at any angle in plan—all controlled 
from console & automatically recorded 


(right below) 5000-watt sun controllable for 


any latitude, longitude or hour of day 
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GLASS BLOCK RESEARCH 


OR MORE THAN ten years studies of 
daylighting have been conducted at 


fen University of Michigan by Dr. Robert 


A. Boyd, Research Physicist, sponsored 
by American Structural Products Com- 
pany (now Kimble Glass Company), 
subsidiary of Owens-Illinois. This re- 
markably well-equipped daylighting 
laboratory is devoted to analysis of day- 
light for glass block design & installa- 
tion. 

Scientific approach is evident from our 
illustrations. Meticulous study of day- 
lighting factors, including meteorological 
conditions, is possible with the numerous 
special instruments designed by Dr. 
Boyd. He & Dr. Biesele (of SMU) have 
both concluded that controlled artificial 
light is requisite for their analytical work 
although both correlate results with 
natural light by equally careful study. 
Glass block design has several special 


features. There are 4 light-controlling 
surfaces : 


e outside of outside face (outdoors) 
vertical treatment designed to correct 
azimuth angles of sun 


e inside or outside face (within block) 
horizontal treatment to correct alti- 
tude 


e inside of inside face (within block) 
horizontal treatment to give upward 
direction 


e outside of inside face (room) vertical 
treatment to diffuse light horizontally 
& aid in correcting azimuth effects 
Refinements of prism profiles & of cor- 
rugations have made these surfaces into 
functional media which redirect light, 
minimize shadows from opaque joints 
between blocks, increase light transmis- 
sion, reduce mottle, harshness & high 
brightness of earlier types. 
It is desirable to have approximately uni- 
form illumination throughout day al- 
though in 4 hrs daylight has a normal 
5:1 range. You can throw away some of 
sunlight’s 8000 footcandles. Therefore 
exterior ribs of block were redesigned to 
transmit less of high intensity & more of 
low (by internal reflection). 
Existing photocells, Dr. Boyd discovered, 
read 20-25% low. He designed a new 
one with 180° scope & max error of 
4%. He also designed a direct-reading 
reflectometer for surface reflectance 
measurements independent of settings 
made by operator’s judgment or vision &, 
finally, an improved brightness meter. 
The artificial sun & integrating sphere 
are illustrated. 
The experimental classroom behind the 
glass block panel in upper photo has 
movable ceiling & wall areas. 
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RESEARCH 


the college engineering experiment 
station says © @ ° 

“Lighting surveys of existing duildings 
supply few bases for comparison, Sky 
conditions vary, as do landscaping con- 
ditions. Realizing this, researchers of the 
Texas Engineering Experiment Station 
sought to develop a_ testing device 
whereby landscaping « sky conditions 
would remain constant. At first the Ex- 
perimental Building was constructed. 
This is a device which permits many ar- 
chitectural shapes to be measured under 
same landscape conditions (variable in 
size, shape « rotatable). During the 
summer of 1950 tests were conducted 
continuously for six weeks. At the end 
of this period it was found that because 
of varying sky conditions only a small 
percentage of results could be used for 
purposes of comparison. It was then de- 
cided to construct an ‘‘Artificial Sky” & 
to use models in order to speed up test- 
ing program. Construction of a 10-foot 
lighting hemisphere was carried out, & 
tests were run to establish a relationship 
of models under artificial conditions com- 
pared to actual buildings. This investi- 
gation proved that models can be used, 
under proper conditions, to predetermine 
natural lighting performance of proposed 
buildings as well as to compare various 
architectural shapes with respect to 
natural lighting.” 


The feasibility of using models for pre- 
determining natural lighting (Jan 1951) 
E. E. Vezey, research physicist, W. W. 
Caudill, B. H. Reed, C. C. Bellomy 


Texas Engineering Experiment Station 


This research program has been extended 
to studies of natural ventilation. The 
special equipment has been used for proj- 
ects sponsored by The Kimble Glass 
Company & by individual architects de- 
siting pretest of proposed designs. 


DAYLIGHTING 
the architect says e @ o 


“My recent experience with models in 
predicting classroom daylighting has con- 
vinced me that many code requirements 
do not assure good natural daylighting « 
actually result in waste of materials & 
money. The architectural. profession is 
failing in its purpose when it blindly 
follows these rules, & it is certainly re- 
sponsibility of architect to understand 
the principles upon which his designs are 


based. 
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Texas Engineering Experiment Station 


10-ft. inside diameter—30 lamps controlled for variable intensity & distribution on white 


surface of hemisphere—center fixture for additional 


available for floor 


flexibility—variable reflectances 


“In this area, since the war, a school 
building program of approximately 400 
classrooms has been under way. Not one 
of the classrooms built under this pro- 
gram has better daylight characteristics 
than classrooms built by good architects 
20 or 30 years ago. The building volume 
of this program could be reduced by 
400,000 to 500,000 cf without loss of 


floor space or daylight quality.” 


Louis A. Oliver, AIA 


SUNLIGHT COLOR QUALITY 


the scientists say © @ e 


“During the year natural daylight 
varies 50% in its color because of varia- 
tions in altitude of sun. This effect of 
altitude has been intensively studied by 
R. H. Bingham « Dr. Herman Hoerlin, 
research scientists of the Ansco Re- 
search Laboratories. A close relationship 
between color of light « angle of sun 
above horizon was discovered. Photo- 
graphs of a gray scale were made under 
natural daylight illumination at various 
times of day in different months. ‘These 
photographs were compared with sensito- 
metric strips which had been exposed to 
a standard source of artificial daylight. 
Out of comparison came discovery that 
during the year natural, sunny daylight 
varies 50% in its blue content relatively 
to its red content.” 

New York Times 


VISUAL EDUCATION 


the teacher’s problem e e o 


One of greatest dilemmas of today’s ar- 
chitects designing school buildings is 
proper provision for projection of opaque, 
slide & motion picture teaching material. 
No presently available ‘“‘daylight” screens 
have been found more than adequate 
under current increased daylight illumi- 
nation standards although one now under 
development may have the promised 
solution. In the meantime, some teach- 
ers & visual education specialists con- 
tinue to call for one footcandle in all 
classrooms, not just in a special audio- 
visual room with its necessary partner— 
positive ventilation. We expect to issue 
a School Plant Study on this subject in 
near future. 


_“...and we've spared no pains to bring 


the sunlight into our new classrooms.” 


ELS eins Satna | 
Drucker 
Courtesy of Young America Films, Incorporated 
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oi oj Bie SEMINAR on reducing cost of 


construction at the 1952 AIA con- 
vention in New York consisted of three 
papers which we have condensed in fol- 
lowing pages. 


Chairman Ralph Walker, rata, intro- 


duced the speakers, Henry L. Wright of 
Los Angeles, Robert W. Cutler of New 
York « William H. Scheick of Wash- 
ington, who spoke on conservation in 
design of schools, hospitals & in govern- 
ment construction. 


Following these three abstracts we 
have started in this issue a summary of 
the Conservation Study recently com- 
pleted for ppa by BRAB under the direc- 
tion of Mr. Scheick. This will be con- 
tinued in subsequent issues of the BULLE- 
TIN. Mr. Scheick’s seminar paper gives 
a few highlights of this important study. 


ies SCHOOL DESIGN today we must 
conserve many things. 

We must conserve critical materials, x 
the architects of America have made a 
great contribution to the nation’s defense 
effort in this respect. We have designed 
& redesigned school buildings to cut 
amounts of steel required for schools. 
We have found substitutes for other 
critical materials. 


We must conserve space, particularly 
during a period when need for new 
schools is so great & dollars to build them 
are so limited in view of high building 
costs. Each square foot of space must 
perform to its maximum. 


We must conserve time & energy of 
teaching, administrative & custodial 
staffs, of schools, to insure maximum of 
teaching effectiveness & service afforded 
by operating budget. 


Above all we must conserve the nation’s 
greatest asset—the health, vigor, en- 
lightenment & ideals of its youth. 


critical materials: 


When controlled materials plan was put 
into effect, first applications received by 
U S Office of Education indicated about 
400 tons of “A”’ steel/$1 million con- 
struction. By November 1951, it was re- 
ported that applications requested ap- 
proximately 250 tons of steel/$1 million 
of construction. This saving is certainly 
a record for the profession of which we 


should all be proud. 


conservation of space: 
In 1949 the California State Legisla- 


ture voted $250 million to be loaned to 


school districts for school building pur- 
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AIA 1952 convention seminar: reducing cost of construction— 
abstract of paper by Henry L. Wright, AIA, Member of AIA 
Committee on School Buildings, partner in firm of Kistner, 


Wright & Wright, Architects 


poses, where a district could show a 
housing need & had bonded itself to 
within 95% of capacity. 


In approving the bond issue, the legisla- 
ture placed limitations on space to be al- 
lowed/pupil. This was 55sf/pupil for 
elementary schools, 75sf for grades 7-8-9, 
& 80sf/pupil for high schools. The 
formula was not generous & in fact be- 
low standards recommended by State 
Department of Education. It was en- 
acted into law as a compromise, with 
those who insisted that funds should. go 
as far as possible to build new classrooms, 
take children off double sessions & pro- 
vide housing for others yet to come. 


Trend toward space-conservation, 13 
probably a good thing, so long as laws 
are not enacted that force harsh &. arbi- 
trary limitations to produce schools 
which, despite all of our care & ingenuity 
in planning & design, are inadequate, in- 
efficient & dangerous to health «& safety. 


elementary schools: 


Much has been done to conserve space 
in spite of nationwide trend toward 
larger classrooms & fewer pupils/class- 
room. Under formula of 55sf/pupil 
average 10-12 classroom school requires 
about 75% of total space for classrooms, 
corridors, toilet & storage facilities, leav- 
ing only 25% of total area for feeding, 
assembly, administrative & health spaces. 
This has made it impossible to provide 
separate rooms for cafeteria & assembly 
as well as other pupil activities set forth 
in educational program. Therefore the 
multi-use classroom was used to provide 
for as many as 4 or 5 different functions 
within a single space. It has been used 
for the past 8 or 10 years, and has be- 
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come a “must” for elementary schools 
built with state loan funds. These multi- 
use classrooms average approximately 
5000sf. & are designed to provide spaces 
for feeding program, assembly, music, 
indoor physical education, dramatic arts, 
& many other related school activities. It 
also provides a place for meetings of 
such groups ‘as PTA, Boy Scouts,. Girl 
Scouts, 4-H Clubs, forum groups & other 
community organizations. 


Just recently the California Teachers 
Association conducted a comprehensive 
survey of use of these rooms in 50 school 
districts in the state. They discovered 
that they were used 38 hrs/week of 
which 27% hrs were school multi-pur- 
pose & 11 hrs were for various com- 
munity activities. 


Balance of 25% of area is used for ad- 
ministration & health spaces. By careful 
planning for such facilities by combining 
teachers’ lounge & work rooms, combin- 
ing nurses & rest rooms, public & clerical 
space, satisfactory administration units 
have resulted. 


Much remains to be done. A thorough in- 
vestigation of space assignments by edu- 
cation on secondary level is most es- 
sential in order. to obtain maximum _ use 
of space required for teaching. 


secondary schools: 


Present a more complex problem. Care- 
ful programming of subjects taught « 
number of periods in school day may 
contribute to space conservation. This, 
of course, is not responsibility of archi- 
tect, but his understanding will result 
in a more efficient school plan & better 
service to his client. 
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Multiple-use science rooms may be de- 
signed for teaching various sciences in 
same space. Similar subjects such as art, 
crafts, & homemaking may be housed in 
rooms designed as multi-use rooms to ac- 
commodate these offerings at various 
crade levels. Gymnasiums may perform 
more than one function. Folding bleach- 
ers & rolling doors provide more teaching 
stations for physical education with mini- 
mum of rearrangement for occasional 
seating of large groups. 


conservation of time & energy: 


Not only teaching, administrative, & cus- 
todial staff, but operating funds must be 
conserved. 


Flexibility within classroom unit can be 
obtained by providing rooms with least 
amount of fixed equipment & cabinets. 
Portable units have been widely’ used 
with much success in past 3 or 4 years 
in states of Washington, Michigan & 
California. 


Cost of maintenance & repair of school 
plant are dictated to a large extent by 
original design, construction, materials, 
equipment & finish. If these are of sound 
& durable quality, « low-maintenance 
materials are used, then custodial, repair 
& Maintenance costs may be kept at a 
minimum. 


The first cost is just a down payment. A 
roof replaced in 3 to 5 years costs much 
more in long run. Same is true of 
finishes, hardware, equipment, heating 
systems. 


High costs of maintenance & repair must 
come out of operating revenues. Out of 
every dollar received for operating a 
school in California: 


64¢ went for instruction 


23¢ 


13¢ various fixed costs of operation 


maintenance 


Increased maintenance cost means lower 
teachers’ salaries, fewer books, « fewer 
instructional supplies: 


conservation by flexibility: 


“Conservation,” as defined in physical 
sciences, “‘is the principle that total mass 
of any material or form is a quantity 
which can neither be increased or 
diminished by any action between parts.” 
Paraphrasing this, it is conservation in 
school planning to design a building 
which may be capable of great flexibility. 
Its functions & parts may change, but 
original building will not have to be 
diminished or increased. 


We have seen great changes in educa- 
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multi-purpose room in typical elementary school. 


tional methods. More are to come, as we 
progress by experience. 


Who can say that what we are doing to- 
day in the classroom is the final word & 
pattern to be followed during life of 
building? In recent years classrooms 
have been changing shape. We have been 
finding many advantages in a square 
form. With new ideas & new equipment, 
classroom shapes & sizes perhaps should 
continue to change. 


Schools built now for elementary grades 
may be needed for secondary education. 
This will require a different size class- 
room or a re-arrangement. 

Since future of program may not be fixed 
rigidly now, it is conservation to plan 
buildings for flexibility, capable of hous- 
ing a wide number of variations in use 
of space. This may add somewhat to 
original cost but has already proved itself 
in many cases to be true conservation. 


site plan: 


Considerations of prevailing winds, site 
drainage, accessibility & orientation are 
not to be overlooked or minimized. 
Equally important is consideration of ex- 
pansibility of school as a whole within 
a given site. 


conservation of youth: 


We face daily practical problems in de- 
sign which have a bearing on future 
generations. With normal vision under 
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good lighting conditions, for example, 
we use 25% of our energy doing visual 
tasks. 


If child is called upon to spend more 
than a quarter of his energy just for 
seeing & trying to concentrate on mate- 
rials before him, we have robbed him of 
energy for other things—for fighting in- 
fection, movement, organic functions, & 
other claims made upon him. 


Proper lighting, is a conservation meas- 
ure for health « learning progress of the 
child. Same is true of sound control, & 
of heating & ventilation. Energy ex- 
pended to overcome physical discomfort 
reduces remaining pool of energy upon 
which he needs to draw for proper 
growth & development. 


By providing proper physical environ- 
ment within school we conserve time & 
health of our children, & thus contribute 
to their educational progress, their ideals, 
their. vigor, their enlightenment. 


We must make this investment in the 
younger generation if we are to give 
them physical & educational opportunity 
to develop stamina, vision & leadership 
to cope with future problems which may 
be even more severe than those thrust 
upon us. 


The educational program does not come 

from us, but as architects we must be 

able to offer to school authorities the best 

we know, & can devise, to house this pro- 

gram in such manner that it will con- 

serve our financial « human resources to 
. greatest extent possible. 
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CONSERVATION IN HOSPITAL BUILDINGS 


AIA 1952 convention seminar: reducing cost of construction— 
abstract of paper by Robert W. Cutler, AIA, partner, Skidmore, 
Owings & Merrill, Architects-Engineers ; 


URING THE POSTWAR YEARS there 

has been considerable advance in 
hospital planning & construction. A hos- 
pital-use-pattern has been established «x 
a fairly realistic approach to program- 
ming & planning has been initiated. Al- 
though foreseeable needs have been 
charted many fundamental problems still 
require intensive research. The com- 
mendable standards established by the 
U. S. Public Health Service Facilities 
Division & recommendations of the BRAB 
advisory panel on hospital space & plan- 
ning will both accelerate the cooperative 
endeavor now being initiated by the 
American Institute of Architects & the 


» American Hospital Association. 


/The Bras panel concluded that “Conser- 
vation in hospital planning begins with 
owner of hospital & his representatives 
when they formulate & program basic 
space requirements for each department.” 
Too often outmoded practices & pro- 
cedures are read into program purely be- 
cause of habit. Re-evaluation & re-de- 
termination are both necessary. If these 
practices & procedures have produced ob- 
solete methods, then we must streamline 
our thinking in terms of conservation of 
space, personnel & equipment. 


If this research is properly resolved, 
elements of program & other criteria will 
be less difficult to obtain—less inhibited 
by whims of a biased administrator or 
an overzealous staff. The architect, the 
coordinator, must have all the facts if he 
is to achieve conservation in planning. 


Ultimate conservation in the hospital, is 
directly proportional to intensity of pro- 
gramming effort. These criteria, however 
important, are only beginning of the ar- 
chitect’s responsibilities. He must go on 
to interpret these criteria in a design that 
is objective & free from inherited forms & 
devices. He must critically re-examine 
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entrenched standardization 


from habit. 


resulting 


Analysis of future needs is one important 
aspect of programming for conservation. 
Plans for logical expansion should be 
carefully laid well in advance in order 
to avoid costly process of remedial archi- 
tecture in the future. Too many adminis- 
trators & hospital boards, under stress 
of immediate needs, ignore this aspect 
of conservation. BRAB panel recommends 
that plans for immediate expansion be 
approached conservatively « that plans 
for future expansion be approached in a 
broad manner. 


Certain aspects of conservation in hos- 
pital planning appear to be mutually con- 
tradictory. First, need for conservation 
in cost of initial construction. Second, 
basic requirement of efficiency of future 
operation. Extreme operational waste 
can result from extreme conservation of 
space & materials in construction. In hos- 
pitals, conservation of operating man- 
power is much more important than con- 
servation of materials. We must disci- 
pline ourselves to think in terms of to- 
morrow’s operational costs when we sel- 
fishly attempt to meet today’s budget & 
indiscriminately substitute inferior mate- 
rials. It would be better not to have 
built at all. 


conservation on community basis: 


Why not combine laundry facilities in 
metropolitan areas into one or several 
centers? Sound business management 
will standardize linen—« deliveries will 
be on time & in proper quantities. New 
York City’s municipal hospitals will be 
served by central laundries in each bor- 
ough. Four small rural hospitals, in 
northern New York State are serviced 
by a central laundry in larger unit with 
satisfactory service at distances of over 


30 miles. 
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Many aspects of the nursing unit & of 
adjunct & diagnostic services contain ar- 
rangements repeated by habit, too often 
ill-suited to particular case & applied 
without sufficient judgment. BRaB panel 
established minimum room sizes as a 
tentative conservation measure, for cer- 
tain elements. ‘They recommended 
further study to establish more readily 
acceptable minimums for room sizes. The 
panel recommended that major & minor 
operating rooms, fracture rooms & de- 
livery rooms be same size for greater 
flexibility. 


size of facility or nursing units: 
The Bras panel was unwilling to estab- 
lish criterfa on controversial subject of 
units, but stated that such criteria would 
be valuable in planning. Some authorities 
argue that nursing units of 60 beds 
properly planned are not only acceptable 
but give excellent service. Others believe 
that small compact nursing units of 
single beds, not stablelike wards, will 
serve best. 


‘The BRAB panel suggested that, partic- 
ularly in military hospitals where be- 
tween 1/2 & 2/3 of patients are ambula- 
tory, there be a segregation of conva- 
lescent patients in order to achieve an 
atmosphere conducive to quick recovery. 
It suggested that patients in military hos- 
pitals be divided into two major groups: 


e those requiring extensive medical « 
nursing care 


e those requiring little medical & nurs- 


ing care 


Hospital structures should be designed in 
such a way as to create separate but con- 
nected structures for those requiring in- 
tensive medical care & those requiring 
little care. 


It is practical & highly desirable to apply 
this to civilian hospitals. As our life span 
lengthens, problems of geriatrics (care of 
aging) increase, consequently a reorienta- 
tion of entire “care of the sick” program 
will be necessary. 


Structural systems are becoming simpler 
& lighter in weight. Analysis of specific 
program should result in choice of basic 
framing system. There is much to be 
gained from disciplining plan so as to 
produce a simple structural system with 
no offset columns °& no special framing 
conditions. Research should be initiated 
to simplify mechanical systems without 
destroying advances made. By careful 
organization of planning elements, con- 
tinuity & simplicity of mechanical sys- 
tems can be achieved where similar fac- 
ilities are stacked one above other on 
straight risers for economy. 
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this wing facing south contains all patients’ beds. Lateral 
Greenwich Hospital, 


possible at both ends. 
Connecticut 


Skidmore, Owings & Merrill, Architects 


there is much to be gained from disciplining plan to produce a simple structural s 


a 300-bed 


Lionel Freedman 


expansion for future needs is 
general hospital, Greenwich, 


conditions. Greenwich Hospital—nursing wing to left, auxiliary services in background 
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Purveyors of complicated hospital equip- 
ment are possibly most short-sighted 
group in existence today, in my opinion. 
Many lobby «& sell at board & adminis- 
tration level—then attempt to jam the 
deal, usually overloaded, down the ar- 
chitect’s throat. They have not done re- 
search or improvement except to dream 
up ear-catching phrases for promotional 
purposes. These purveyors will cooper- 
ate in basic research only if we can out- 
line areas in which they may benefit by 
assisting conservation. 

Design service is important to conserva- 
tion of space & planning of hospitals. In- 
asmuch as there are few fields of de- 
sign which require more specialized pro- 
fessional service than hospital design 
every aspect of conservation is dependent 
upon adequate time, adequate fees & lati- 
tude in design for architect-engineer. 
Short-sightedness with respect to ade- 
quate fees to insure proper thought & 
study is a short cut ‘to copying a restate- 
ment of ideas by habit. We must take it 
upon ourselves to make this clear, to es- 
tablish fees commensurate with spe- 
clalized service involved, & thus to insure 
best kind of service for our clients. 


Lionel Freedman 


ystem with no offset columns & no special framing 
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HEN WE STARTED this study the 

shortage of last July was. being 
generally felt & presumably we were to 
limit it to a few materials. But the con- 
tract also said that we were to look at the 
work of government agencies. 


It seemed quite pocsible that material 
shortages would be essentially over by the 
time the materials study would be com- 
plete this year « I thought we ought to 
tackle it on a broader base. I am glad 
we did. 

We have defined long-term conservation 
in permanent buildings as designed to re- 
sult in the lowest annual cost of build- 
ing, a value arrived at from cost of pro- 
ducing structure & maintaining & oper- 
ating it over its expected life. 


Now, that sounds like a simple formula, 
doesn't it? So is Einstein’s formula for 
mass & energy. 


Any architect will recognize that when 
you talk of life of building & you involve 
design, you are talking about everything 
from original programming, thru to 
equipment, operation & maintenance. 


We thought we could look at technical 
standards & see whether revision in stand- 
ards would give designers more latitude, 
knowing that standards are only a mini- 
mum for practice & good practice usually 
goes above those standards. 


We began to ask why some of these new 
practices are not followed &« why some 
standards are not revised & we came to 
administrative & professional matters 
which relate to large architectural or 
engineering firms & to handling of con- 
struction by large contracting agencies or 
organizations & especially administrative 
practices of government. 

We felt sure that somewhere along the 
line conservation means ingenuity & in- 
genuity is something that is associated 
definitely with the design stage. 

There are a lot of government agencies 
engaged in construction, one way or an- 
other. There are some that build build- 
ings themselves. Air Force, Army, Navy, 
General Services Administration, Vet- 
erans Administration, Public Housing & 
Atomic Energy Commission are in that 
class. ~ 

Others are engaged in construction 
directly but mostly build facilities which 
are not buildings. Nevertheless, they 
consume great quantities of materials. 
Bureau of Public Roads, Bureau of 
Reclamation, Rural Electrification Ad- 
ministration are agencies in that group. 
There are other agencies of government 
which do not build but do a great deal to 
influence what is done in private con- 
struction thru criteria, research or regu- 
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AIA 1952 convention seminar: reducing cost of construction— 
abstract of paper by William H. Scheick, Executive Director, 
The Building Research Advisory Board (BRAB) 


lations affecting construction by private 
owners or local governments. Office of 
Education, Public Health Service, Hous- 
ing & Home Finance Agency are in this 
group. 

We limited our study, because of time, 
to five agencies in first group & we 
studied office buildings, warehouses, 
garages & dormitories because they all 
build those types of buildings. 


First things we began to look for were 
variations in practices & standards & we 
found plenty. In space & planning we 
found they have different criteria for 
space requirements for the same types of 
buildings. In the buitding envelope we 
found there are variations in_ specifica- 
tions & also in the essential requirements 
for amounts of building materials. 


In structural engineering they didn’t use 
the same live-loads in design & used dif- 
ferent principles for snow-loads & wind- 
loads. Same was true of heating & plumb- 
ing & electrical systems. 


We didn’t go exhaustively into the many 
examples of contract specifications but 
we learned from people who had used 
them that they were criticized for com- 
plexity, ambiguity, unnecessary length, 
lack of consistency & uniformity, & per- 
sistence of old clauses. Complexity «& 
length were blamed upon failure to 
adopt & use by reference many national 
technical standards commonly used in 
construction. 


Federal specifications are also said to 
cause unnecessary costs & waste of tech- 
nical manpower for firms who must use 
the specifications for design, bidding, or 
construction. Minor differences in speci- 
fications in federal construction become 
quite important because of volume of 
construction. 
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One very clear-cut example is where 
there are three different specifications for 
welding steel. Structural engineers 
pointed out that conservation could be 
achieved by a welded frame. Any gains 
made by that method however, would be 
lost in cost of materials because special 
specifications for welding steel caused a 
premium price upon that steel of $15.00 
alton: 


Various agencies have what they call 
standards, requirements, design manuals, 
& specifications. Definitive or standard 
plans & other guides & criteria estab- 
lished by each agency are in effect a code 
for building design & construction done 
by or for each agency. 


Sometimes they use national standards — 
by reference. Sometimes they re-write 
them & make it necessary for you to plow 
thru the re-write in order to realize it 
is same thing you had before. 


They have very little in the way of 
a mechanism for unifying-these various 
practices & standards. 


If one agency has a standard which is 
sufficiently close to the most desirable 
technical standard « which reflects best 
modern practice, then all other “‘stand- 
ards” which differ are potentially waste- 
ful. The point is that conservation may 
be found wherever variations exist. 

You may be interested in our review of 
administrative aspects of government 
practice. 

The agencies did not have uniform poli- 
cies on first cost because in some cases 
they put first cost at a point where you 
cannot employ conservation measures if 
it seems to interfere with first cost. They 
have inadequate control & liaison with 
their personnel, people with whom the 
architect deals. They do not have com- 
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plete technical coordination between 
various agencies. They need desperately 
some means of exchanging ideas between 
technical men in various agencies & some 
means for collecting data, which would 
be available to everyone, showing per- 
formance of government buildings. 
Commissioner Reynolds (Public Build- 
ings Service), who is a very forward- 
thinking man, speaks of himself as land- 
lord of a hundred million square feet 
of space. Problems are developing all 
the time, which if carefully documented 
would give data necessary for research 
& technical progress, 

The agencies are also troubled with 
shortages of technical manpower. 

The real essence of administrative prac- 
tice comes down to government’s rela- 
tions with outside architects & engi- 
neers with whom it works. Generally 
speaking, according to many reliable wit- 
nesses, some agencies of the government, 
not all but some of them, essentially go 
out & buy just a drafting service. When 
you buy a drafting service you put on so 
much per sheet of drawing & limit time 
& fees. You are not buying ingenuity 
that will produce conservation. We have 
recommended in our report that money 
spent for technical ingenuity is best in- 
vestment possible for either long-term 
or emergency conservation. 


Our space « planning panel like all the 
rest touched on this administrative prob- 
lem, hit at importance of ingenuity but 
it remained for the architectural panel to 
actually propose an ingenuity program. 
They recommended that government 
make possible periodic opportunities for 
new building types so that an architect 
was given sufficient latitude in time to 
come up with new designs, sufficient 
analysis of several designs to produce 
over-all conservation. 

You cannot turn ingenuity on & off; it 
is going to happen on some regular every- 
day jobs when a man comes up with a 
good idea. He needs to know that some- 
body will recognize it & put it into 
effect. 

A part of this program calls for a board 
of independent designers & engineers who 
could judge new ideas, new examples 
of ingenuity & put them into effect. 
Government, with its huge building pro- 
gram, can advance technology generally 
& allocate a certain portion of its ap- 
propriations for service & for trial build- 
ings. Things which get thru review, re- 
search & laboratory processes then would 
stand a chance of actual construction. 
One of our major recommendations 
points out to government that we feel 
that it has opportunities for leadership 
& exemplary action in conservation for 
the building industry. 


We point out that government agencies 
have a number of things in common. 
They all operate « build with taxpayers’ 
money. Their technical operations are 
within bounds of reasonable control, & 
supervision. They have many bases for 
constant collection & analyses of data on 
design & construction of similar build- 
ings. They have research facilities such 
as the National Bureau of Standards, 
which they have not fully utilized. 

We recommend that there should be an 
interagency mechanism which functions 
at both technical & administrative levels. 
It would bring together top technical 
men in construction in a council of some 
kind, an inter-agency council, not a new 
bureau or a new administrative unit. It 
would bring administrative people to- 
gether so that ideas which came up from 
the technical group would stand a chance 
of being put into effect. 

I don’t want to end this talk without 
saying that we had fine cooperation from 
the construction agencies as well as from 
professional & other individuals. When 
they got together they said this has got 
to happen « keep on happening & if we 
do work together like this thru this pro- 
gram that BRAB proposes we can work 
more closely with the building industry & 
this idea for long-term conservation has 
a chance of getting somewhere. 


BRAB CONSERVATION STUDY" 


HE BUILDING RESEARCH ADVISORY 

BOARD of the National Academy of 
Sciences recently completed a study of 
conservation in building construction, 
conducted under contract with the De- 
fense Production Administration. BRAB 
has recommended wide distribution of 
resulting data & recommendations. 


Final report is in two parts: 
part I report by BRAB 


part II reports of advisory panels: 
® space & planning general 


e space & planning hospitals 


e building envelope & interior 


* Complete report will be issued thru 
Office of Technical Services of Department 
of Commerce, Washington 25, DC, for $3.50, 
Checks or money orders should be made out 
to Treasurer of the United States. 
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summary of major recommendations 


e structural engineering 

e heating, ventilating & air condition- 
ing 

e electrical systems 


e plumbing 


summary of part | 


This summary of recommendations is 
provided to give comprehensive & quick 
review of advisory opinions. 

Results include several kinds of proposals 
for conservation in building construction, 
as follows: 


e revisions of technical standards by 
technical bodies responsible for respec- 
tive standards. 


e indications of research needed to pro- 
duce criteria or technical advance- 
ments necessary for conservation. 
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e proposals as guides to the designer to 
attain conservation through economy 
and efficiency in practice. 


© recommendations to the government 
for concervation in federal building 
construction. 


Not all conservation measures listed in 
summary are technical. Some pertain to 
professional practices or administrative 
practices of government. These are in- 
cluded because the advisory units identi- 
fied professional «& administrative prob- 
lems having a direct bearing upon 
achievement of conservation in technical 


practice, & offered solutions to these 
problems. 


INSTITUTE OF ARCHITECTS 
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CONSERVATION IN BU:LDING CONSTRUCTION 


RECOMMENDATION NO. 1 


Bras recommends following premises 
for interpretation & development of prin- 
ciples of conservation in all fields of 
building practice & technology: 


purpose of conservation 


Principal object of conservation in build- 
ing construction is to help fulfil nation’s 
requirements for building under any cir- 
cumstances with max efficiency in use of 
money, manpower, & materials. 


conservation under normal circum- 
stances 

Long-term conservation in a permanent 
building is most satisfactorily achieved 
thru design for lowest annual cost, a 


value determined from cost of producing 


structure & costs of maintaining & operat- 
ing it over number of years for which 
it is expected to serve useful purpose. 
Long-term conservation is a permanent 
objective deserving continuous study. 


conservation 
shortages 


Modifications of policies for effecting 
long-term conservation may be necessary 
during national emergencies, in accord- 
ance with nature, degree & duration of 
emergency & shortages which it causes. 


during periods of 


When supply of certain materials is 
limited by abnormal demands of emer- 
gency, conservation of such materials in 
permanent buildings should be achieved 
by combination of judicious allocation & 
use of available supply of scarce materials 
on basis of essentiality in parts of struc- 
ture for safety, satisfactory performance, 
or other criteria for long-term conserva- 
tion. 


DEVELOPMENT OF CONCEPT & 
DEFINITION OF CONSERVATION 


This study began July 1951 with con- 
siderable emphasis upon conservation of 
materials made scarce (for civilian con- 
struction) by defense mobilization. Scar- 
cities of certain critical materials was a 
matter of general concern. Article | 
of the BRAB contract implied a broader 
interpretation of conservation. During 
early stages of the study BRAB reached 
an understanding with Conservation Di- 
vision of DPA on two points: 


e defense emergency was not to be 
likened to war conditions resulting in 
complete dislocation of building 
economy, & that principal objectives of 
conservation program were to spread 
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fundamental concept or definition 


supply of critical materials to permit 
as much building as possible 

® construction during emergency was 
intended to be permanent buildings, x 
study should be concerned entirely 
with conservation in permanent build- 
ings. 


These interpretations were starting point 
for development of broad concept of con- 
servation. Another reason for breadth 
was to enhance value of study in case 
some shortages of materials might be 
alleviated before study was completed. 
Work then moved into stage of inter- 
views with technical representatives of 
federal construction agencies & with ad- 
visory groups of professional practi- 
tioners. Several concepts emerged as re- 
markably unanimous interpretations of 
factors affecting conservation: 


e building men are accustomed to think- 
ing of conservation first in terms of 
cost. Cost is a tangible yardstick for 
measurement of savings in manpower, 
time, or materials, in both building 
construction & building maintenance 
& operation. 


e during emergencies, when substitutes 
for scarce materials must be used, re- 
sult may be to increase original con- 
struction cost. This may directly con- 
flict with cost policies of building 
owners (including government as an 
owner) & conservation of critical ma- 
terials may have to take precedence 
over normal cost policy. 


e substitution of temporary or expedient 
materials (such as Victory materials 
used during World War II) may re- 
sult in long-term waste in operation & 
maintenance, or in replacement costs. 
When this occurs in permanent build- 
ings, conservation has not been 
achieved. Basic objectives for any 
emergency conservation program 
should be to achieve necessary safety, 
satisfactory performance & appearance, 
with minimum of critical materials 
allocated for essential uses. 


e when critical materials are controlled 
during a national emergency they 
must be allocated with regard to es- 
sentiality of buildings or facilities to 
national emergency. Essential con- 
struction should not be denied critical 
materials necessary to achieve lowest 
annual cost unless there are more 
urgent needs for such materials. 
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As advisory procedures of study ex- 
panded, these opinions became an over- 
whelming consensus of many specialists 
involved. Goal became creation of recom- 
mendations against needless waste in any 
form, whether measurable in consumer’s 
dollars, or use of specific materials. 


As recommendations began to take shape, 
it was observed that many proposals were 
good principles for long-term conserva- 
tion, & equally valuable for conservation 
of critical materials during emergency. 


' Such long-term measures, if generally 


practiced, should be to advantage of 
building industry, to building owners, & 
to general public, by making more build- 
ing construction economically possible 
under any conditions. 


Finally, advisory panels, & advisory com- 
mittee on survey of federal construction 
practices virtually agreed upon concept 
of conservation expressed in Recommen- 


dation No. 1. 


RECOMMENDATION NO. 2 


Recognizing* need for general under- | 
standing, development, & application of 
implications of this study by building 
industry, & by construction agencies of 
government, BRAB recommends: 


That this report be disseminated as 
widely as possible in a manner to ‘en- 
courage discussion, development, & appli- 
cation of principles set forth. 


That the reports of the advisory panels 
in part II be disseminated with reserva- 
tion that BRAB certifies competence & in- 
tegrity of panels but does not necessarily 
approve all recommendations made by 
them. 


That publication of any material from 
this report should be accompanied by 
adequate explanation of scope & nature 
of the conservation study & limits «& 
premises adopted for any phase of it. 


RECOMMENDATION NO. 3 


Recognizing that the reports of advisory 
panels propose action by one or more 
technical bodies &/or agencies of govern- 
ment before value of panels’ recommen- 
dations can be developed, BRAB recom- 
mends: 


That government should stimulate « 
aid means to consider, develop, & where 
acceptable adopt conservation measures 
proposed thru collaboration between con- 
struction agencies of government or by 
appropriate & responsible technical bodies. 
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MEANS FOR CONSERVATION 


SUBSTITUTE & ALTERNATE 
MATERIALS & METHODS 


In times of emergency an obvious meas- 
ure for conservation is use of substitute 
materials, products, or equipment. BRAB 
could not become involved with speciica- 
tion of materials by trade or product 
names. Bras believes that adequate in- 
formation can be made available by 
manufacturers & trade associations to en- 
able designers to choose substitute mate- 
rials, products, & equipment, in accord- 
ance with basic concept of conservation & 
consideration of circumstances. 


The studies on heating, plumbing & elec- 


trical systems mention possible alter- 
natives in times of emergency. Advisory 
panel on the building envelope attempted 
to establish “degree of essentiality” for 
certain materials for a guide during 
shortages when changes from customary 
practice are unavoidable. Reports of 
these several panels are purely explora- 
tory studies. 


From permanent buildings, « whenever 
long-term conservation must be consid- 
ered, BRAB advisors warn against use of 
“expedient” substitutes as a conservation 
measure. Such substitution more often 
results in ultimate waste of materials & 
manpower, & should be restricted en- 


tirely to periods of extreme emergency, 


& to temporary structures. Substitutes 
should be qualified to meet essential re- 
quirements for long-term conservation. 
Alternative methods of construction, 
such as use of steel frame vs reinforced 
concrete, were not compared. Bras in- 
tentionally confined its study to means 
of conserving after specific method of 
construction had been decided upon by 
designer, believing that only the capable 
designer is in a position to weigh all 
factors, technical & economic, necessary 
for decision on method for a given struc- 
ture. Advisory panel on structural engi- 
neering suggested methods to be investi- 
gated by designer. 


New materials or methods of construc- 
tion which are true alternates to existing 
materials or methods should not be con- 
fused with substitutes. Under normal 
circumstances or during times of emer- 
gency, we should consider use of new 
materials & methods of construction 
which satisfy definition of long-term con- 
servation. Rigid standards, — specifica- 
tions, or codes, which prevent adoption 
& use of such new materials & methods, 
are inimical to conservation, as is absence 
of procedures to keep standards abreast 
of technological development. Building 
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industry & government construction 
agencies should benefit by uniformly ac- 
ceptable procedures for testing materials 
& methods to try in the field. 


RECOMMENDATION NO. 4 


In regard to use of alternate materials 
or products, or alternate methods of con- 
struction as conservation measures, BRAB 
recommends that greatest possible lati- 
tude be permitted in selection of alter- 
nates for each specific project. Building 
industry should provide designers with 
accurate technical data, guides, « other 
information to aid & broaden their selec- 
tion of products & methods conducive to 
long-term conservation. 

During periods of shortages induced 
by national emergencies, building indus- 
try & government should collaborate to 
provide designer with supplementary 
technical information appropriate to solu- 
tion of emergency problems in conserva- 
tion. 


STANDARDS, SPECIFICATIONS, & 
CODES 


It was recognized that new standards, 
or revisions to existing standards or regu- 
lations might provide means for conser- 
vation in building construction unfeasible 
under existing standards, 


In an advisory study of this kind BRaB 
assumes responsibility for convening ad- 
visory panels to consider technical con- 
tent & meaning of standards & make 
recommendations for consideration by 
appropriate technical bodies or govern- 
ment. 


standards 

The word standards (not to be confused 
with codes), as used in this report refers 
to technical guides or criteria established 
& maintained by technical bodies, insti- 
tutes, societies, associations, & similar or- 
ganizations whoce responsibilities for 
formulating certain standards are recog- 
nized throughout the building industry. 
Each advisory group: 


e identified at least some of most re- 
cent standards in its own field 

e made recommendations for revisions 
in existing standards, when need for 
revision was indicated, by a proposed 
desirable conservation measure 


e identified absence of standards in some 
fields where necessary criteria & 
guides have not been established, & 
described nature of standards requir- 
ing study & research. 


relation of standards to conservation 
Technical standards usually establish ac- 
ceptable minimums for building design 
as a basis for building regulation in mu- 
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nicipalities to protect public health « 
safety. Theoretically, perhaps, maximum 
conservation would be achieved by de- 
signing to these rock-bottem minimums. 
This might be satisfactory or even neces- » 
sary in emergencies but is rarely de- 
sirable in ordinary circumstances. 


Therefore, departures from technical 
standards are usually wéward in design- 
ing practice. Conservation measures in 
practice must therefore deal with justi- 
fication for these upward variations. 


On other hand, technical standards are 
continually revised by technical bodies 
for these revisions are often downward 
from previous minimums, reflecting re- 
ductions of safety factors as a result of 
greater experience with building prin- 
ciples or methods, improvement of mate- 
rials or products, advances in engineer- 
ing & design, or increased proficiency in 
average sxill of decigners & builders. 


revision of standards 


Constant revision & modernization of 
technical standards are essential for con- 
servation in building construction. Con- ~ 
servation requires standards which — 
utilize most recent acceptable advances ~ 
in building technology. These procedures, 


however, are slow & cannot produce re- 
visions on short notice to meet an emer- | 


gency. 


Some standards organizations have de- 
vised machinery for adopting emergency 
standards in relatively short time. Others 
might well emulate this practice & thus 
remove any reason for government to 
ordain emergency standards. 


absence of standards 


Absence of standards or criteria may be 
a handicap to conservation. Much re- 
mains to be done upon criteria for space 
& planning, 


what needs to be done on standards 


Collaberative progress on standards re- 
vision, backed by research when desir- 
able, & agreement on emergency stand- 
ards before emergencies occur would be 
helpful. Such a program would be best 
assurance of value of standards as a 
source for conservation under any cir- 
cumstances. ; 


classification of standards 

There appear to be + categories of build- 
ing standards, each presenting different 
problems for con-eryation: 


e product standards—those established 
to set quality of manufactured prod- 
ucts 


© engineering standards—those which 
govern engineering practice in struc- 
tural or mechanical design. 
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® planning standards—which establish 
criteria for use of space & architec- 
tural design 


.® safety standards—those pertaining to 
fire protection, sanitation’ & similar 
safeguards supplementary to engineer- 
ing & planning standards. 


general objectives 


® product standards—work for simpli- 
fication & uniformity 


e engineering standards—keep abreast 
of technology to end that materials 
work to greatest capacity in structure, 
& with greatest economy 

e planning standards—develop criteria 
to aid planning of buildings to ac- 
complish functions with maximum 
efhciency in use of space, materials & 
building elements 

e safety standards—apply these in such 
a way that location, size & occupancy 
of building will determine appropriate 
standards to be met. 


specifications 

Specifications cannot normally be re- 
garded as standards, being actually in- 
terpretation of design practice for spe- 
cific buildings. However, federal gov- 
ernment specifications, especially those 
dealing with manufactured products, at- 
tain status of standards. This aspect of 
specification writing, ie, equivalent of 
product standards, should be subject to 
further correlation. 


codes & regulations 


Revised standards could be used for Fed- 
eral buildings simply thru adoption by 
federal construction agencies, but private 
construction is subject to limitations of 
codes. Many old or specialized local 
codes contain restrictions preventing 
general & uniform use of conservation 
measures. Organizations promulgating 
codes for uniform adoption are therefore 
working for conservation, & their efforts 
should be encouraged & aided wherever 
possible. 


RECOMMENDATION NO. 5 


Brag recommends that all federal con- 
struction agencies join with organizations 
responsible for formulation, revision, & 
promulgation of standards, specifications, 
& codes recommended for uniform adop- 
tion in support of collaborative programs 
to make them into more effective tools 
for conservation as follows: 

e prompt identification of newest ap- 
proved standards in each: field of 
building technology 

e reference of meritorious proposals re- 
quiring revision of standards to ap- 
propriate organization(s), & mesures 
to expedite action upon proposals 
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@ preparation of special conservation 
measures for national emergencies 


e collaborative support for & participa- 
tion in research where need is demon- 
strated 


e constant collaboration to effect adop- 
tion & use of standards, specifications, 
& codes having unified & simplified 
intent & meaning. 


general objectives 

e product standards—work for simpli- 
fication & uniformity 

® engineering standards—keep abreast 
of technology to end that materials 
work to greatest capacity in structure 
& with greatest economy 


e planning standards—develop criteria 
to aid planning of buildings to ac- 
complish functions with maximum 
efficiency in use of space, materials « 
building elements 


e health «& safety standards—the-e 
should apply in such a way that loca- 
tion, size & occupancy of the building 
involved will determine appropriate 
health « safety standards to be met. 


TECHNICAL PRACTICES 


Actual realization of conservation in a 
specific building depends upon technical 
practices expended upon its creation & 
operation. 


e design practices, including program- 
ming of building requirements, archi- 
tectural design & planning, engineer- 
ing of structure, & design & layout of 
various systems of equipment & serv- 
ices within structure 

e construction practices, including 
methods & management of building 
erection, utilization of manpower & 
equipment to translate design into 
reality 

e maintenance practices include skilled 
& technical operations in large build- 
ings, which count importantly in con- 
sumption & conservation of new prod- 
ucts. Maintenance practices are im- 
portant factor in lowest annual cost 
criterion for conservation; they de- 
velop data that regenerates cycle of 
building technology. 

By their very nature, practices in design, 

construction & maintenance vary widely, 

according to judgment of practitioners. 

Needless waste is not justified when 

caused by unnecessary over-design, or 

other excesses in name of ‘“‘good practice.” 

Design operations are of utmost import- 

ance to conservation. These factors must 

be present to achieve conservation in de- 
sign: 

e modern standards & codes permitting 
use of most recent approved develop- 
ments in building technology 
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© competence of designer to choose & 
use best & newest principles in his 


field 


© design guides & manuals summarizing 
knowledge of conservation measures 
in practice 


® time for analysis & comparison, de- 
velopment & use of best design 


e coordination between the — several 
technologies involved in complex 
operation of modern building design, 
to achieve integration between most 
efficient use of space, structure, & 
utilities. 

Final & most necessary ingredients for 

conservation in design are imagination & 

ingenuity. 


CONSERVATION OF TECHNICAL 
MANPOWER 


Conservation means measures to increase 
productivity, to enhance value of work. 
When emergencies occur, especially when 
these emergencies are caused by defense 
mobilization or war, this country experi- 
ences shortages of technical manpower 
even more critical to conservation than 
shortages of materials. There is no ex- 
cuse for causes of waste in productivity 
or efficiency of technical manpower that 
is available. 


Ingenuity for conservation must come 
from proficient technical personnel. Ad- 
ministrative practices which fail to train 
x develop proficiency of technical person- 
nel pay off in waste. During interviews 
conducted as part of this study, BRAB 
staff heard statements of lack of time, 
lack of proficiency, lack of adequate per- 
sonnel to learn, try, & use new methods 
in engineering design. hese were given 
as reasons why conservation is not 
achieved. 


Application of the modular principle of 
design is an example of an ingenious 
principle requiring time & training in 
order to put its advantages into use. 

All technical standards incorporate 
safety factors as controls for “average 
practice,’ on assumption that average 
practice includes a great deal of rule-of- 
thumb work by practitioners of average 
ability. Some regulations provide possi- 
bilities for disregarding arbitrary safety 
factors by highly competent designers 
who take time for accurate analytical 
methods. 


Escence of this point is that progress 
toward use of technical standards which 
permit greater conservation is always 
linked to general level of proficiency in 
designing professions. 
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RECOMMENDATION NO. 6 


Bras recommends that the professions 
of the building industry & Federal con- 
struction agencies, separately & collec- 
tively, recognize & foster technical pro- 
ficiency & ingenuity as greatest potentials 
for conservation in building construction, 
& develop & employ methods of education 
& coordination for continual improve- 
ment of technical practices. 


ADMINISTRATIVE & 
PROFESSIONAL PRACTICES 


Prerequisites for archievement of tech- 
nical ingenuity in building design & con- 
struction are: 


e competence & adequacy of technical 
personnel on job 


e time for analysis & comparison, devel- 
opment & use of new principles or al- 
ternate designs 


e coordination between designing pro- 
fessions 


e contractor-owner cooperation during 
construction 


e adequate fees for extraordinary sery- 
ices. 


Presence or absence of these prerequisites 
is determined by professional practices, 
by relationships between professions, be- 
tween professions & building owners. In 
technical organizations as large as gov- 
ernment construction agencies, adminis- 
trative practices are a determining fac- 
tor. In a comprehensive pattern for con- 
servation, function of administrative & 
professional practices is to create a 
climate favorable to technical proficiency 
& ingenuity. Study of administrative & 
professional practices was limited to ob- 
servation of those involved in practices 
of a few Federal construction agencies. 


RECOMMENDATION NO. 7 


Braw recommends that Federal appro- 
priation procedures & methods used by 
government agencies in selecting, com- 
pensating & supervising design & con- 
struction organizations should be revised 
to secure highest possible technical pro- 
ficiency & ingenuity & to provide oppor- 
tunities for their exercise. 


GOVERNMENT AGENCIES 


FEDERAL AGENCIES INVOLVED 
BY STUDY 


A number of federal agencies are exten- 
sively concerned with construction & are 
or should be participants in long-term or 
emergency conservation programs insti- 
tuted by government. All of these agen- 
cies could be called “federal construction 
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agencies.’ They fall roughly into three 
groups: 
e agencies engaged in building con- 
struction: 
Those which perform or contract for 
design, engineering, & construction of 
federally owned buildings. 
Air Force 
Army 
Navy 
General Services Administration 
Veterans Administration 
Public Housing Administration 
Atomic Energy Commission 


e agencies engaged in other con- 
struction: 


Those performing similar functions 
chiefly for construction other than 
buildings, but which consume large 
quantities of building materials. 

Bureau of Public Roads 

Bureau of Reclamation 

Rural Electrification Administra- 

tion 


e agencies concerned with non-fed- 
eral construction: 


Those which do not engage directly 
in construction, but are active in re- 
search, establishment of criteria, or 
regulations affecting construction by 
private owners or local governments. 
During defense mobilization emer- 
gency some of these agencies have 
been called “claimant agencies” for 
materials used in ‘their respective 
fields of building. 
Office of Education 
Public Health Service 
Housing & Home Finance Agency 
Above groupings are made as an ex- 
planatory arrangement only with no 
counterpart in actual organization. 
Agencies given as examples are not in- 
clusive of all federal agencies so in- 
volved. Bras limited its survey of gov- 
ernment practice to 5 agencies.in first 
group. 


INFORMATION OBTAINED BY 
REVIEW OF GOVERNMENT 
PRACTICES 


Net results of review are not strictly 
“cold facts,” but information developed, 
as evaluated & summarized by BRAB, pre- 
sents a description of government prac- 
tices in building & construction. 
Information obtained falls into several 
categories: 


e general problems of federal construc- 
tion operations 


technical standards & practices 
e administrative procedures & practices 


management of emergency conserva- 
tion programs, 
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Building technology can set stage for 
conservation, but achievement of con- 
servation in federal building construction 
is intricately dependent upon legislative, 
organizational, & administrative pro- 
cedures. 


GENERAL PROBLEMS OF 
GOVERNMENT CONSTRUCTION 
OPERATIONS 


There are factors, continually or tem- 
porarily present, which cause real prob- 
lems for government construction opera- 
tions: 


e appropriation procedures: 


government construction is subject, to 
procedures of appropriation by con- 
gress. Legal limitations on length of 
time between appropriation of funds 
&« their obligation are conducive to 
haste in design, engineering, & con- 
tracting or construction. Uncertain- 
ties of appropriations make program- 
ming difficult. Appropriations pro- 
cedure appears to direct more atten- 
tion to first construction cost than to 
long-term conservation. Appropria- 
tions make no specific provisions for 
research to advance building tech- 
nology or studies of building opera- 
tion & maintenance. 


e size of operations: 


government construction operations 
are huge, especially when military or 
direct-defense construction require- 
ments are high. Due to extreme fluc- 
tuations in amount of building at any 
one time, requirements for design & 
engineering services vary widely, 
posing problems for maintenance of 
technical staffs by government agen- 
cies & other problems of contracting & 
liaison with practicing architects-en- 
gineers on many varieties of work. 


e lack of coordination: 


there is evidence of inadequate coor- 
dination at either technical or admin- 
istrative levels between many federal 
agencies concerned with construction. 


e unpreparedness for emergencies: 


within recent experience two national 
emergencies have extensively affected 
building construction. Absence of co- 
ordination & research by federal con- 
struction agencies has precluded readi- 
ness of conservation programs devel- 
oped by experienced technologists. 


KOK ok 


Our report on this survey will be continued 
in the next issue of the BULLETIN 
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SPACE RELATIONSHIPS IN ELEMENTARY SCHOOLS 
by LAUREN V. POHLMAN, AIA* 


EDUCATIONAL PROGRAM 


simply 
proper planning & grouping of areas 


Space relationship is 


to fit characteristics of use, oc- 
cupancy & services required. Proper 
space relationships can result only 
from knowledge & understanding of 
educational program that commu- 
nity desires to accomplish in a pro- 
posed new school plant. Therefore 
before starting to plan the build- 
ing, educational program must be 
definitely established. This program 
must emanate from the community, 
the Board of Education, the School 
Administrator—not from the archi- 
TEGE, 


The Board of Education & School 
Administrator must act as a clear- 


ing house in determining educa- 


tional philosophy, curriculum, poli- 
cies & procedures to be housed in 
any new school building program. 
A long-range comprehensive study 
of entire educational program 
should be made to determine edu- 
cational system & facilities which 
such system requires. Right solu- 
tion may be one building for an 
entire school district or it may be 
one of several buildings within a 
district. This study must include 
not only educational requirements 
of building, but transportation, play- 
grounds & all other activities that 
will affect physical aspects of build- 
ing or property. 


* Lauren V. Pohlman is a member of the 
AIA Committee on School Buildings 
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Among important factors requir- 
ing a decision at this point are: 


community facilities 
curriculum 
transportation 
child care 
plan of operation 
possible expansion of program 
number of pupils per classroom 
need for future rooms 
present or future athletic fields 
play yards 
green areas 


These & many other similar re- 
quirements & policies must be de- 
termined by the Board of Education 
before the architect can begin to 
It is the Board’s duty to set 
forth all such requirements for the 


plan. 


architect who can then translate 
them into functional site planning, 
building space & proper construc- 
tion materials. At this point some 
thought should be given to cost— 
not necessarily a definite amount, 
but an estimate to act as a guide 
in determining specific single & 
multiple uses of space. 


ARCHITECTURAL PROGRAM 


The Architect should prepare a 
list of all spaces required, based on 
educational program set forth by 
the Board. He should then work 
out approximate area & shape of 
each required space. He is then 
ready to consider space relation- 
ships. 


SPACE PLANNING 


Since this involves characteristics 
of use, occupancy & services, we 
must see what an elementary school 
demands. 


Characteristics of a space are de- 
termined by: 


age-group housed 

activities within area 

need for quiet 

services rendered or required 
subjection to noise or odors 


association with other activities or use. 


Putting this 
space relationship also implies sep- 


in negative form 


aration of areas which are unrelated 
by age-groups, use service rendered, 
or services received. For example: 
You would not put library adjacent 
to a band practice room, since the 
library needs to be quiet & restful 
& students might be disturbed by 
band practice. Also, if library is 
to be used for community purposes 
as well as by students, it must be 
so located within building plan as 
to afford direct entrance convenient 


to street. 


HELPFUL CHART 


Accompanying illustration shows 
relationships of departments or 
grouping of areas in diagrammatic 
form. Relationships will vary ac- 
cording to educational program but 
this chart 
spaces based on characteristics of 


particular areas. 


indicates grouping of 


Lines connecting 
various units may be considered a 
means of circulation & access to 
each group as well as to each room. 
Arrows indicate areas needing park- 
ing or deliveries from vehicles. If 
bus transportation is to be provided, 
it should be separated from other 
vehicular traffic. 
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NON-TEACHING AREAS 


Administrative offices should be 
centralized to afford reasonable ac- 
cess to all other sections of build- 
ing yet reasonably accessible from 
They 


should be near academic classrooms 


street for occasional visitors. 


since most other areas require either 
less administrative service or are in 
charge of a single department head 
This 


should also contain Board 


reporting to Administrator. 
area 
meeting room, if one is required, 
so that administrator is near for 
conferences & his records are easily 


available. 


Guidance, health & other similar 
departments should be located near 
classroom section of building, yet 


not far from administration offices. 


These departments deal primarily 


“with students but they need close 


contact with administrative offices. 


TEACHING SPACE 


Nursery school & kindergarten 
room should be separated from 
other sections & activities because 
of age difference & type of activi- 
ties of this group. They should be 
considered a_ self-contained unit, 
having own entrance, lavatories & 
equipment—except possibly food 
service. This unit should be com- 
bined with its own outside play 
space, remote from other play areas 


& from all vehicular traffic. 


Academic classrooms should have 
their specific section of building, 


with its own play areas, spaced from 
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other departments that may tend to 
create noise & from other activities 
which may disturb program carried 
This affords stu- 
dents quicker changing of class- 


These 


rooms often use same special equip- 


on in classrooms. 


rooms, when _ necessary. 
ment at different times & by group- 
ing together in one section they 
can be served from a central service 
room, thereby saving cost of dupli- 


cate expensive equipment. 


Sometimes it is desirable to sub- 
divide primary grades from balance 
of classrooms. (This policy should 
be decided by the Board of Educa- 
tion) These academic classrooms 
usually receive pupils at beginning 
of school day & therefore require 
immediate access to students’ en- 


trance or bus unloading platform. 


Arts & crafts, especially those 
that produce noise, dust, or other 
disturbing factors, should be segre- 
gated in a group remote from aca- 
demic classrooms. Some of these 
areas need delivery service & there- 
fore require study of roadways to 
avoid pupils crossing driveways to 


reach other sections or play fields. 


ACCESSORY AREAS & SITE 


Cafeteria should be situated to 
afford easy access to auditorium if 
they are both to be used for com- 
munity purposes. Cafeteria may 
also be a source of supplies for home 


economics 


classroom in small 


schools. Cafeteria, auditorium & 
gymnasium should be located so 


that their particular functions do 


not interfere with one another, yet 
are correlated for possible combina- 
tion use, especially for adult pro- 
grams. 

Parking & services rendered by 
vehicles to school buildings are be- 


coming a greater problem. Many 


departments require vehicle delivery 
services, yet it is most undesirable 
to have vehicle traffic dividing im- 
mediate grounds around building 
from play areas & athletic fields. 
This is important in determining 
position of various rooms or spaces 
& considerable thought should be 
given to study of roadways. Pupils 
should never have to cross roadways 
or pass thru parking areas to reach 
parks, play fields, or main arteries 
of pedestrian travel. 

While utility plant may, from its 
own requirements, be located in 
most any section of school plant, it 
must not interfere with functional 
operations of other departments. It 
is more economical to locate it 
within center of volume of utilities 


consumed. 


SPACE PLANNING ESSENTIAL 


These are problems of space re- 
lationship which the architect must 
solve in designing a new school 
building for a Board of Education. 
No matter how well exterior of 
building is designed, or how well 
designed appointments in class- 
rooms & other areas may be, care- 
fully considered space relationships 
that the 


building will act as a functional tool 


are necessary in order 


to implement a system of education. 
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chapter representatives for 
collaboration with the department 


{ of education & research 


S OME TEN YEARS AGO, on recommenda- 
tion of the Technical Secretary, The 
Executive Committee approved appoint- 
ment, by the President on recommenda- 
tion of Chapter Presidents, of Chapter 
Representatives for Collaboration with 


» the Department of Education « Research. 


It was the purpose of these appoint- 
ments to establish contacts in the several 
Chapters with architects particularly in- 
terested in practical & technical phases 
of architectural practice. 


Thru these Representatives it is pos- 
sible to secure a cross-section of opinion 
concerning matters of interest to the pro- 
fession, The Joint Committee of The 
Institute & The Producers’ Council, 
which is affliated with The Institute, « 
the Department of Education & Research. 


They also constitute an effective na- 
tion-wide group which can be helpful in 
promoting participation of The Institute 
in development of codes, standards, & 
related subjects & of assistance in advanc- 
ing the interests of the profession gen- 
erally. 


The following are Representatives for 
collaboration with the Department of 
Education & Research: 


Alabama Society Walter N. Holmquist 


of Architects 


Arizona Lew Place 

Arkansas Ralph O. Mott 

Augusta William Davis Eve 
_ Baltimore Paul L. Gaudreau 


Baton Rouge Ope baker 


Bronx Frank Burkhard 
Brooklyn Herman M. Sohn 
Buftalo James S. Whitman 


Western New York 


Central Illinois Archie N. Schaeffer 
Central Louisiana Max J. Heinberg 
Central New York Roland A. Yaeger 
Central Pennsylvania Dirck Grootenboer 
Central Texas Werner W. 
Dornberger 
Central Valley of | Harry J. Devine 
California 
Chicago Charles G. Rummel 
Cincinnati Edgar D. Tyler 
Cleveland Milo Holdstein 


William F. Hempel 
Roland L. Linder 


Coast Valleys 
Colorado 
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Columbus 


Connecticut 


Dallas 

Delaware 

Detroit 

East Bay 

Eastern New York 
Eastern Ohio 

El Paso 


Florida Central 
Florida 
North Central 


Ficrida North 
Florida South 
Forth Worth 
Georgia 
Hawaii 
Houston 


Idaho 


Indiana Society 
of Architects 


Iowa 


Kansas 
Kansas City, Mo. 


Long Island Society 

Lower Rio Grande 
Valley 

Maine 

Mass. State Assoc. 
of Architects 

Minneapolis 

Minnesota 

Mississippi 

Montana 

Nebraska Architects 
Association 

Nevada 

New Hampshire 

New Jersey 

New Mexico 

New Orleans 

New York 

North Carolina 

North Louisiana 


Northeastern 
Pennsylvania 


Northern California 

Northwestern 
Pennsylvania 

Oklahoma 

Oregon 

Palm Beach 

Pasadena 

Philadelphia 

Pittsburgh 

Queens 

Rhode Island 

Saginaw Valley 

St. Louis 

St. Paul 

San Diego 

San Joaquin 

Santa Barbara 
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William F. 
Breidenbach 


J. Gerald Phelan 


J. Murrell Bennett 
Erling G. Dollar 
John C. Thornton 
George P. Simonds 
Harry E. Rodman 
Frank F. Smith 

James E. Monroe 


Archie G. Parish 


Herbert D. 
Mendenhall 


Guy C. Fulton 

R. De Camp Weakley 
Preston M. Geren 
Ernest D. Ivey 
William M. Potter 
Hiram A. Salisbury 
Jedd Jones III 

J. Lloyd Allen 


J. Woolson Brooks 
Wayne M. McVay 
Ralph E. Myers 


Lawrence J. Lincoln 
Warren C. Suter 


John Howard Stevens 
James H. Mooney 


Oscar T. Lang 
Harold H. Crawford 
N. W. Overstreet 


Chandler C. Cohagen 
Josiah Dow Sandham 


Lehman A. Ferris 
Maurice E. Witmer 
Robert J. L. Cadien 
Hugo Zehner 


Jules K. de la Vergne 


Lessing W. Williams 
Anthony Lord 
Samuel G. Weiner 
Arthur P. Coon 


Wesley A. Talley 
William W. Myers 


John Wesley, Robb 
Irving G. Smith 
Maurice E. Holley 
A. Z. Zimmerman 
Beryl Price 

R. J. Brocker 
Guerino Salerni 
Oresto di Saia 
Joseph C. Goddeyne 
Austin E. Fitch 
Thomas E. Ellerbe 
William P. Lodge 
Rafael H. Lake 
John F. Murphy 
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South Carolina 
South Dakota 
Southern Calif. 
Southern Illinois 
Spokane 


Staten Island Society 
of Architects 


John A. McPherson 
John A. Schoening 
J. Norman Hunter 
Bernard M. Kane 
Harry C. Weller 
Kenneth W. Milnes 


Benjamin F. 
McMurray 


Nat W. Hardy 
W. L. Bradshaw 
Alfred A. Hahn 


Raymond L. Evans 


‘Tennessee 


‘Texas Coastal Bend 
Texas Panhandle 
Toledo 


Utah 


Vermont Association Ernest L. Erickson 


of Architects 


Virginia Stanislaw J. 
Makielski 
Washington Frank J. Duane 
Metropolitan 


Clare Moffitt 
Ossian P. Ward 


Washington State 
West Kentucky 


West Texas E. I. Freeborn 
West Virginia Walter F. Martens 
Westchester John B. Walther 


Western Michigan Louis C. Kingscott 


Wisconsin Architects Leigh Hunt 
Association 


\ 
Wyoming C.W. Shaveryelz 


appointments to committees 


John N. Linn, of the New York 
Chapter, has been appointed Institute 
Representative on ASA Sectional Com- 
mittee B20 on Conveyors, Cableways & 
Related Equipment. 

Laurence Johnston, of the Washing- 
ton-Metropolitan Chapter, has been ap- 
pointed Institute Representative on the 
Standing Committee for Simplified 
Practice Recommendation R106-41 on 
Hospital Plumbing Fixtures. 

Technical Secretary Coe has been ap- 
pointed representative of The Institute 
on Subcommittee XV on Structural 
Fibreboards of ASTM Committee D-7 
on Wood. 


new council member 


The following is a new member of 
The Producers’ Council: 
A. C. Ochs Brick and Tile Company 
Springfield, Minnesota 
Walter M. Ochs, President, National 


Representative. 


effect of cleaning on paints used as 
weter-vapor barriers 


In buildings where a vapor barrier has 
not been installed in the wall as con- 
structed the addition of certain paints 
has been found to provide a fairly effec- 
tive water-vapor barrier. 


1952, PAGE 25 


As little has been known of their 
effectiveness after repeated cleaning with 
soaps & other cleaning agents the Na- 
tional Bureau of Standards, in coopera- 
tion with the Housing and Home Finance 
Agency, recently conducted a series of 
tests using three types of cleaning com- 
pounds & six types of interior paints con- 
forming to applicable Federal specifica- 
tions. 


Paints included: 


white gloss enamel 

interior white gloss enamel 
interior one-coat flat white oil paint 
ready mixed, white flat oil paint 
interior resin-emulsion paint. 


Two coats of paint were applied at a 
spreading rate of approximately 400 

sf /gallon /coat. 

Experience has shown that under these 
conditions of use a film whose water- 
vapor transmission is less than one grain/ 
sf/hr/inch of mercury pressure difter- 
ential) may be considered a satisfactory 
water-vapor barrier. 


The resin-emulsion paint & the one- 
coat flat white oil paint did not qualify 
as they exceeded this limit & were not 
subjected to the cleaning tests. 


Specimens of each paint film were 
soiled by applying a brush coat consist- 
ing of a mixture of metallic brown pig- 


ment, kerosene, carbon tetrachloride, 
white petrolatum lubricating oil, «& 
hydrogenated vegetable oil. The soil 


was applied as a strip across the surface 
of paint film & was allowed to dry over- 
night. 


Cleaning procedures consisted of com- 
binations of washing operations using 
three types of detergents, with a cellulose 
sponge & bristle brush as the scrubbers. 


key 
b—bibliography p—plans & details 
d—diagrams s—sketches 


t—tables 


g—graphs & charts 


m—maps v—photoviews 
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In one cleaning procedure 15 milliliters 
of a paint cleaner containing a synthetic 
detergent were poured on face of film, 
followed by scrubbing with moistened 
cellulose sponge for ten minutes. 


Both sponge & paint surface were then 
rinsed thoroughly with water & the op- 
eration repeated twice. 


A second procedure used toilet soap 
in place of synthetic detergent & a third, 
scouring powder. 


Three additional procedures using 
bristle brush in place of cellulose sponge 
were employed on each paint. 


Water-vapor transmission of each of 
the four paints was measured both before 
& after each of the six cleaning pro- 
cedures. 


Washing & scrubbing tests did not 
cause any appreciable increase in water- 
vapor permeance of the gloss enamel «& 
the semi-gloss enamel paints. ‘This was 
true even when film lost as much as 25% 
in thickness by abrasion during cleaning 
process. “This is not an uncommon oc- 
curence in paint films & is believed to ke 


caused by further oxidation & polymeriza- 


tion that occurs in interval between initial 
& final measurement of permeance. 


The synthetic gloss enamel exhibited 
no increase in permeance during five of 
six cleaning procedures. In procedure 
employing scouring powder & brush, 
water-vapor permeance increased about 
25%. Similarly, the flat paint showed 
an increase in permeance during only one 
operation, that using paint cleaner & 
bristle brush. This paint was abraded 
severely during latter test. 


TECHNICAL BIBLIOGRAPHY _ 


BOOKS & PAMPHLETS 


Heating design & practice 
Robert Henderson Emerick. McGraw-Hill 
Book Company, New York 1951, 6 x 9, 
453p $8 dgptv 


Complete coverage of basic theories of 
heating design with demonstrations of 
how theories are worked out, plus case 
histories & evaluations of results taken 
from author’s practical experience. Shows 
how to select right heating system for 
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NBS tests indicated that water-vapor 
permeance of conventional types of in- 
terior paint (enamels & flat paints) is not. 
affected appreciably by cleaning, regard- 
less of type of detergent employed, pro- 
vided that a soft cleaning implement such 
as a cloth or a sponge is used. However, 


heats 


some increase in water-vapor transmis- 
sion may occur after repeated cleanings 
if a harsh implement such as a stiff- | 
bristled brush is used. The results also” 
showed that some types of interior paints 
such as resin emulsion & “‘one-coat flat’”” 
paint may not be acceptable as water-_ 


vapor barrier materials under strict- re- 
quirements. 


new portable emergency shower 


To meet increasing risks « hazards of | 
fire, acids, radiological, bacteriological & 
other contaminants to the human body | 
an interested manufacturer has developed= 
a mobile emergency shower for use either 
in or outdoors, wherever needed for pro~ 
tection, & where water supply is available. 


new fluorescent lighting system 


A well-known lamp company has de-4 
veloped a fluorescent lighting system in- 
which lamps operating on 360 rather than 
60 cycles are said to increase light avail- 
able from lamps 40%. 


Small capacitors replace heavier bal- 
lasts in the new method which may find: 
application in commercial buildings «& 
industrial plants. 


particular jobs. Concludes with working | 
facts on how to prepare specifications & 
make bid analyses, also problems closely 
allied to heating which sooner or later 
are likely to demand attention of engi- 
neer. 
Color in business, science & industry 
Deane B. Judd, Ph.D. John Wiley & Sons, 
New York, Chapman & Hall Ltd. London 


1952, 6 x 9%, 401p $6.50 bdgpt ( 
Chief of Colorimetry Unit National Bu- 
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reau of Standards presents psychophysics 
in terms that are practically useful with 
emphasis on tridimensionality of color. 
Color is also explained in terms of pur- 
chase & sale of commodities whose color 
has an important bearing on their use- 
fulness & price. 


Book tells how eye works, tools avail- 
able to assist in color measurement & 
how to select best tool for given color 
measuring job. Clear picture of basic 
color phenomena «& important applica- 
tions such as color reproduction of pic- 
tures, analysis of various methods of color 
measurement, standards, language, dif- 
ference, tolerance, layers, etc. 

Physical, psychological x physiological 
concepts of color integrated instead of 
being presented separately. Color expert 
in one field will learn from this book 
how his work relates to other fields, will 
learn other fellow’s language, « thus be 
able to cooperate to mutual advantage. 
Author believes key to color problems of 
future is to be found in visual psycho- 
physics mixed with ‘a liberal sprinkling 
of common sense. 


Engineering & western civilization 
James Kip Finch. McGraw-Hill Book 


Company, New York 1951, 534 x 9, 397p 
$5 bdy 


Columbia’s Dean Emeritus of Engineer- 


ing School gives condensed history of en-. 


gineering from earliest beginnings to 
modern times, noting & commenting upon 
accompanying economic & social condi- 
tions & their effect upon technological de- 
velopment & progress. Current trends & 
developments are also appraised. 


Factory planning & plant layout 
William Grant Ireson. Prentice-Hall, 70 
Fifth Ave New York 11 NY 1952, 534 x 
814, 385p $7.35 bptv 


Plant layout, developing & improving man- 
ufacturing plants 
John A. Shubin & Huxley Madeheim. 
Prentice-Hall, 70 Fifth Ave New York 11 
NY 1951 6 x 9, 433p $7.65 dpv 


These two books both offer a textbook 
approach to problem of plant layout but 
with differences. Ireson volume places 
more emphasis on individual factors to 
be considered, having separate chapters on 
such topics as factory services & personnel 
facilities. Bulk of the Shubin book is 
devoted to two chapters—layout of a 
new plant, & revising & improving ex- 
isting plant layout, with numerous case 
studies & examples of flow diagrams. 
Further, the Shubin-Madeheim work 
offers review questions, while Ireson 
features selected references. Illustrative 
material is good in both volumes. Either 
volume should offer helpful material, 
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with choice dependent on particular ap- 
proach desired. 


How to build walls, walks, patio floors 
Lane Publishing Company, Menlo Park 
California 1952, 8 x 1034, 19p $1.50 sv 


How-to-do-it angle on outdoor living. 
Tells in detail how to choose & use a 
wide range of materials for walls « patio 
floors from concrete, stone, brick & adobe 
to tile, mosaic & redwood rounds. 


Sunset patio book 


Lane Publishing Company, Menlo Park 
California 1952, 8% x 10%, 176p $2 (gift 
edition $3) 250v & 5s 


First book to show how to plan a new 
patio, remodel an old one, or get more 
out of the patio one has. Gives ways to 
save money in so doing & how to get more 
satisfactory results. Includes planning, 
structure, planting. Usable information 
on sun shelters, heating, cooling, wind 
control, ete. 


IES lighting handbook (the standard light- 
ing guide) second edition 
Illuminating Engineering Society, 1860 
Broadway New York 23 NY 1952, 6 x 9, 
987p $8 bdgtv 


Enlarged by 15% & with 75% of the 
material revised, this new edition incor- 
porates newest developments in lighting 
techniques, application & theory. It aims 
to be practically useful to all those work- 
ing in the field of illumination, including 
architects & interior decorators. The com- 
prehensive detailed index facilitates ref- 
erence use of the volume. 


Indication of scope may be found in 
some of the section titles: physics of light ; 
color; daylighting; interior lighting; 
sports lighting; photographic reproduc- 
tion, projection, television & radar screen 
lighting. Appendix includes pertinent 
tables & a manufacturers’ reference data 
section will serve as a convenient refer- 
ence for product information. 


The engineering method (2nd ed) 
John Charles Lounsbury. Stanford Uni- 
versity Press, Stanford California 1950, 
534 x 9, 186p $3 dgt 
The author, emeritus professor of civil 
engineering, Stanford University, di- 
vides contents of book into 3 parts: 
e method of engineering 
e application of engineering method 
e uncertainties in engineering 
Nontechnical problems solved by way 
of illustration; steps of method enlarged. 
Discussion of practical conditions that 
control use of engineering method. 
Inescapable uncertainties in engineer- 
ing work studied; examples in measure- 
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ment & formulas, in sampling, & in classi- 
fying & forecasting. 
Civil defense in modern war 


by Augustin M. Prentiss, Ph.D. McGraw- 
Hill Book Company, 1951, 5%4 x 9, 429p 
$6 dgstv 


The author, retired Brigadier General, 
U.S. Army, covers major aspects of civil 
defense against atomic, bacterial « chem- 
ical warfare: 


e type of aircraft used in modern war 
pilotless bombers & guided missiles 

e@ weapons employed by these aircraft & 
ways in which they would be dispersed 

e methods of protecting industries, com- 
munities & individuals against various 
destructive weapons 

e how various civil defense units are set 
up & how they operate 

Practical text makes plain the individual’s — 

responsibilities in civil defense. 

Industrial buildings the architectural record 

of a decade 


Compiled by Kenneth Reid. F. W. Dodge 
Corporation, New York 1951, 8% x 11%, 
546p $9 dptv 


Informative material on this subject 
printed in Architectural Record from 
1940-1949. Contains time-saver stand- 
ards. Bulk of material deals with indus- 
trial buildings used for peaceful purposes. 
Great range of types surveyed. Articles’ 
by leading architects discussing technical 
matters of lighting, heating & ventilating, 
plumbing, construction, plant lay-out, etc, 
which are applicable to all factory build- 
ings. 

The national plumbing code illustrated 
Vincent T. Manas Publications, 4513 Po- 
tomac Avenue NW Washington 7, DC 
1952, 5% x 8%, 188p $3 stvs 

The author’s background as a _ profes- 

sional engineer, licensed master plumber, 

& executive secretary of the National 

Plumbing Code Committee provides un- — 

usual experience which is reflected in this 

informative analysis based on 1951 Re- 
port of The Coordinating Committee for 

a National Plumbing Code. 


By means of interpretive text & 195 
diagrams there is provided an easily un- 
derstood presentation of provisions of 
the most recent development in the field 
of plumbing codes. 

Stainless steel curtain walls 

Allegheny Ludlum Steel Corporation, Pitts- 

burgh 22, Pennsylvania 1950, 8% x 11, 22p 

tv 
A booklet illustrating & describing a 
progress report on the use of stainless 
steel for various types of curtain wall 
construction, including details of fabrica- 
tion & installation. 
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The architectural planning of an organ 
installation 
Organ Division, The Baldwin Piano Com- 
pany. Cincinnati 2, Ohio 1952, 8% x 11, 
15p s 
A booklet which discusses facts to con- 
sider in planning for an organ installa- 
tion with typical arrangements to meet 
varying conditions. 
Bells & bell towers 
Petit & Fritsen, Ltd. U.S. Branch, Room 
708, 39 South LaSalle Street Chicago 
Illinois 834 x 12, 7p v 


A folder of informative interest pub- 
lished by the firm of Holland _bell- 
founders, established 1660, which cast the 
carillon recently presented by Her Ma- 
jesty, Queen Juliana to the people of 
the United States. 

Manual of standard practice for detailing 
reinforced concrete structures 


American Concrete Institute. (ACI 315- 
31) 18263 West McNichols Road Detroit 
19, Michigan 1952, 814 x 11, 55p $3 dt 


This Manual, The Standard of the 
American Concrete Institute, has been 
revised to include A-305 deformed rein- 
forcing bars, together with other changes 
to conform to the ACI Code, & editorial 
changes for greater clarity. 

21 typical engineering & placing draw- 
ings for various types of structures illus- 
trate use of standards & methods ad- 
vocated in manual. Wirebound format 
facilities use at desk or drafting board. 
Symposium on structural sandwich con- 
structions 

American Society for Testing Materials. 

(Special Technical Publication No. 118) 

1916 Race Street Philadelphia 3, Pa. 1952, 

6 x 9, 114p $2 


Including papers & discussion in Sym- 
posium presented at 54th Annual Meet- 
ing of ASTM, 1951. 

Permutit water conditioning data book 


The Permutit Company. 330 West 42nd 
Street New York 36 NY 1952, 434 x 7, 
115p dt 


Enlarged edition of Permutit Data Book 
presenting a compilation of 77 tables 
covering hydraulics, impurities in water, 
chemical conversions, saturated steam, 
boiler feedwater makeup requirements, 
chemicals used in water treatment, alkal- 
inity relationships, specific gravities, «x 
chemical reactions. 
Small pipe warm air perimeter heating (ist 
ed) 
National Warm Air Heating & Air Con- 
ditioning Association. (Tentative Manual 
10) 145 Public Square Cleveland 14, Ohio 
23 May 1952 8% x 11, 24p 75¢ dt 


Information & data on how to design a 
warm air perimeter system for crawl- 
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space; as well as basement houses, using 
4” round ducts. 

Provides a “low velocity” system using 
small pipes & adapted to any of popular 
forced warm air furnace models, & for 
installation in existing homes. 

(Following are available from The 
Small Homes Council, Department of 
Economics, University of Illinois, Ur- 
bana, Illinois ) 

Financing the home 


The Small Homes 
Series Index No. A1.3) 
8% x 11, 12p 10¢ st 


A presentation in simple terms of step 
by step procedure to home ownership 
of interest to architect as well as pros- 
pective home owner. 

Controls for central heating systems 


The Small Homes Council. (Circular 
Series, Index No G3.2.) March 1952, 8% 
x 11, 8p 10¢ v 


Illustrating « describing methods of con- 
trol for central heating systems, with 
controls for various types of heating 
equipment. 

(Standards & publications available 
from the Superintendent of Documents, 
Government Printing Office (GPO) 
Washington 25, D.C. (Stamps not ac- 
cepted ) 

Static electricity in hospital operating 
suites: direct & related hazards & pertinent 
remedies 


Council. (Circular 
December 1951, 


United States Department of The Interior, 
Bureau of Mines. (Report of Investigations 
4833) January 1952, 8 x 10%, 54p 

Presenting well authenticated facts to 
show prevalence of static electricity in 
average hospital anesthetizing area & de- 
gree to which this easily developed elec- 
trical form of energy constitutes an ex- 
plosion hazard. 

Concludes with general discussion of 
static & related hazards in anesthetizing 
areas & of the most urgent preventive 
measures. 

Capacities of plumbing stacks in buildings 
National Bureau of Standards, U.S. De- 
partment of Commerce, (BMS Report 132) 
GPO, 28 May 1952, 8% x 11, 28p 20¢ tv 

Reports results of first phase of a theo- 

retical & experimental investigation of 

capacities of plumbing drainage stacks 
in buildings. 

Effect of aging on the soundness of regu- 

larly hydrated dolomitic lime putties 

Lansing S. Wells, Walter F. Clarke, « 

Ernest M. Levin. National Bureau of 

Standards. (BMS Report 127) GPO, 25 

April 1952, 8% x 11, 14p 15¢ d 
Regularly hydrated dolomitic limes are 
potentially unsound because they contain 
unhydrated magnesia that may hydrate 
subsequently in set plaster. Customary 


soaking period of one day is inadequate. 
In tests reported, shortest time 01 
aging required to reduce expansion to a 


specification limit for soundness was 3 


weeks, longest time in excess of 32 weeks. 
Inasmuch as long & variable aging per- 
iods are impractical, suitable alternates, 
including use of newly developed sound 
hydrated limes, are discussed. 
Methods & Equipment for testing printed- 
enamel felt-base floor coverings 
U.S. National Bureau of Standards. (BMS 
Report 130) GPO, 1 May 1952, 8% x 11, 
10p 15¢ fy 
Describes methods & equipment for meas- 
uring the weight, over-all thickness, 
thickness of enamel & of sealcoat, re- 
sistance to scrubbing with cleaning com- 
pound, resistance to kerosene, flexibility, 
& tearing strength of eleven printed- 
enamel felt-base floor coverings. Results 
of laboratory tests are correlated with re- 
sults of service tests. 
Fire tests of gunite slabs & partitions 
U.S. National Bureau of Standards. (BMS 
Report 131) GPO, 12 May 1952, 8% x 11, 
lip 15¢ gt 
Results of a series of fire tests on gunite 
slabs & partitions describing differences 


‘between aggregate of siliceous concrete 


sand & sawdust mixed with sand. 

X-ray protection design 
U.S. National Bureau of Standards. 
(Handbook 50) GPO, 9 May 1952, 5 x 734, 
36p 15¢ d 


A handbook containing primary factual 
data & basic principles necessary for de- 
signing shielded x-ray installations in- 
cluding protection requirements for per- 
sons working with equipment & for per- 
sons in adjoining areas, based on recom- 
mendations of the National Committee 
on Radiation Protection. 
Snow load studies 
Division of Housing Research, Housing 
and Home Finance Agency. (Housing Re- 
search Paper 19) GPO, May 1952, 8% 
x od) 9p, 20¢. ds 


A study undertaken in interest of con- 
serving building materials thru develop- 
ment of more adequate information for 
use in design of buildings to meet vary- 
ing snow load conditions. 
Old growth douglas fir, sitka spruce, & 
western hemlocks standard stock doors 
Office of Industry & Commerce in Coopera- 
tion with the National Bureau of Stand- 
ards. (Commercial Standard 73-51) GPO, 
1 August 1951, 6 x 9, 38p 15¢ dt 
Provides minimum specifications for five 
grades of Douglas fir, sitka spruce, & 
western hemlock stock doors in four 
thicknesses, 34, 14%, & 134”. 
Door sizes include house doors, side 
lights, cupboard doors, & garage doors. 
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MODULAR CONSTRUCTION TEXTBOOK 


RCHITECTS as well as contractors 
will be interested in knowing about 
a recently published book, addressed pri- 
marily to the construction man, which 
should prove very useful in explaining 


the Modular Method to those who are 


for first time building from a set of 


Modular-dimensioned drawings. En- 
titled “Building Practice Manual,’’ it 
was written by Roy W. White, In- 
structor at the St. Paul, Minn, Voca- 
tional School, «& was illustrated by 
Champaign, Illinois, architects Simon & 
Rettberg. Published this year by D. C. 
Heath & Co., & distributed ($4.85) by 
Reinhold, the book comprises nineteen 
chapters, accompanied by many illustra- 
tions & ample tables, covering most of 
the building trades. 


“Only subject matter of practical value 
is included in the book,” according to 
Mr. White’s preface. ‘People who wish 
to learn about building practices are 
practical minded & are generally re- 
ceptive only to that which is of obvious 
use to them .. . Purpose in writing this 
book was to provide detailed information 
on kinds of computation which are com- 
monly required of building craftsman 
on the job, & also to provide simple 
methods by which he can estimate ac- 
curately various kinds of building ma- 
terials which he .uses in his work . . 
Much information on building materials 
designed according to Modular recom- 
mendations is included in thelargeamount 
of data... given in tabulated form in 
appendix . . . Certain data pertaining 
to dimensioning of buildings according 
of modular specifications & use of modu- 
lar products should be of interest to 
architects & others planning erection of 
buildings.” 


basic data 


First part of the book is on an ele- 
mentary level & deals with mathematics 
of the trade—actual «& scale drawings, 
how to use a framing square, lumber 
measure, etc. Second part covers quan- 
tity-estimating of most kinds of building 
materials: composition siding, hardware, 
masonry, lumber, sash, doors, etc. Mr. 
White describes in simple terms various 
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structural methods, a knowledge of which 
is essential in understanding job com- 
putation & estimating methods. He also 
tells in simplest way how to estimate 
quantities of materials of every kind 
for a given job & how the Modular 
Method can save time in quantitative & 
cost surveys. 


doors & door frames 


Directness & simplicity with which sub- 
ject is presented can best be illustrated 
by an example. Under “Doors & Door 
Frames,” reader finds a discussion of 
sizes of openings for door frames, as 
follows: 

“Tt is usually necessary during building 
construction to determine sizes of rough 
openings in frame buildings or sizes of 
openings in masonry walls for both ex- 
terior & interior door frames. Dimen- 
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sions of openings must be determined in 
most cases from sizes of doors as they 
appear on building plans. 

“Tn construction according to Modular 
standards, allowances for widths & 
heights of openings over dimensions of 
doors differ somewhat from those used 
in other construction. Both allowances 
required for Modular construction & 
those suitable for other construction will 
be given. 


“In building according to Modular 
standards, location of all building units 
relative to gridlines is important. In 
frame construction top of rough floor 
is approximately at gridline, whereas in 
other construction gridline is 4’ above 
finish floor level. ‘This is important since 
vertical location of a door must be de- 
termined in reference to finish floor 
level.” 


Dimensioning of rough openings for 
exterior doors in wood-frame construc- 
tion is explained in this manner: “De- 
tails for installation of an exterior door 
in wood-frame construction are shown 
(in accompanying sketch.) When build- 
ing according to Modular requirements, 
both over-all height of opening & height 
of headers above rough floor level must 
be observed in constructing wall frames 
around openings for doors. Installation 
shown is designed for doors having 
heights which are multiples of 4”; con- 
sequently it is suitable for doors 6’ 8” or 
7’ high, the two sizes which are com- 
monly used in residential construction. — 


frame construction 


“Widths of rough openings & heights 
of openings from top of rough floor in 
frame construction can be found as in- 
dicated. 


e Modular construction: width of open- 
ings can be found by adding 31%” to 
width of deor. Other construction: 
A suitable width of opening can be 
found by adding 3” to width of door. 


e Modular construction: heights of 
openings for doors having heights 
which are multiples of the 4’ Module 
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can be found by adding 3-3/16” to 
heights of doors. Other construction: 
heights of openings can be found by 
adding 214” to heights of doors.” 


masonry construction 


In explaining dimensions of openings 
for exterior doors in masonry walls, 
“Building Practice’ Manual” says “If 
heights of masonry openings for doors 
are multiples of 8”, the horizontal 
mortar joint at bottom of opening will 
be on the gridline in walls constructed 
from 2-2/3”-high Modular brick. If 
heights of openings are not multiples of 
8”, the horizontal joint at bottom of 
opening will not be at a grid level & 
there will be no mortar joint on the grid- 
line at finish floor level in these walls. 


Masonry walls constructed from these 
brick should be planned so that a mortar 
joint is on the gridline at top of openings 
for doors & windows... Installation de- 
tail shown is of a door frame in an ex- 
terior brick wall. Frame is attached to 
wood bucks at top & at sides of opening. 
This particular installation is suitable 
for doors having heights which are multi- 
ples of 8” «& widths which are multiples 
of 4”, the adjacent masonry walls being 


constructed of 2-2/3’-high Modular 


Broke. vrs 


Allowances to be added to heights of 
doors vary with heights of masonry units 
used in exterior wall facing & also with 
heights of sills used in the installations. 
Allowances for finding heights of open- 
ings for most stock sizes of doors are 
given in accompanying table . . . In 
this table nominal heights of masonry 
units to be used in adjacent walls are 
given in first column. Heights of doors 
classified as multiples of 3, 4, 6, 8, « 16” 
or as multiples of these values plus 1, 2, 
or 4” are given in second column. Al- 
lowances to be added to heights of doors 
are given in third column. Sizes of sills 
to be used are given in fourth column. 


Only those doors having opening heights 
which conform to tier levels in adjoining 
masonry are listed in this table. Allow- 
ances as given are intended to be used 
only when exterior wall facing is con- 
structed from modular masonry units «& 
laid according to modular specifications. 


Dimensions of openings in solid ma- 
sonry walls & also in brick veneer facing 
can be found as indicated below. Allow- 
ances are those required in construction 
according to modular standards. 
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DOOR HEIGHTS IN ALLOWANCE 
ayera ts MULTIPLES OF 3, 4, 6, 8, AND’ ADDED TO aaa ec ees 
Rigas 16 INCHES DOOR HEIGHT 
224" Multiple of 8” 8” Ar’ 
* Multiple of 8’ + 2” 6” 4” 
Multiple of 8” + 4” 9546” 546” 
* Multiple of 8” + 6” 746” SH%6” 
oY Multiple of 3” 120 oe 
Muttipleot 37-2 8” 4” 
4” Multiple of 4” 8” 4” 
* Multiple of 4’ + 2” 6” 4” 
514” Multiple of 16” 101i,” 611i,” 
Multiple of 16” + 4” i122 Sx 
Gu Multiple of 6” i22 8” 
Multiple of 6’ + 4” 8” 4” 
8” Multiple of 8” oo 4” 
* Multiple of 8’’ + 2” Gs 4” 
Multiple of 8” + 4” 12% helt 


* Doors must be cut down approximately one inch for these installations. 
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e To find widths of openings for doors 
having widths which are multiples of 
thes add 4” to width of door. To find 
widths of openings for doors haying 
widths which are multiples of 4” plus 
2”, add 6” to width of door 


e To find heights of openings including 
sills, consult Table 13, & add proper 
allowance to height of doors.” 


Table 13. Allowances for Finding the Heights of Masonry Openings 
for Exterior Doors in Masonry Walls 


ee 


MG DONE ENE ones gee 


wiorla 
Dooasd/a* 


Whe Gig Mh lou Oe ere: By, 


Left—Modular detail showing installation 
of door frame in brick wall. Above—instal- 
lation of interior door frames in Modular 
wood-frame partitions. 


doors in frame partitions 


“Building Practice Manual’ suggests 
that one of two methods indicated in ac- 
companying detail be used for installation 
of interior door frames when interior 
wood-frame partitions are constructed 
according to Modular Method: “Di- 
mensions of openings for these interior 
frames or jambs can be found as follows. 
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_ With Modular wood-frame construction, top of door or window opening is normally 13/16” 


} 


below gridline 


e To find widths of openings for doors 
having widths which are multiples of 
4”, add 3-11%” to width of door. To 

find widths of openings for doors hav- 
ing widths which are multiples of 4” 
plus 2”, add 234” to width of door. 


e Height of rough opening above level 
of rough floor can be found by adding 


3-3/16” to height of door.” 


frame opening heights 
The book recommends that tops of 


rough openings for doors & windows in 
wood-frame construction be aligned as 
indicated. “Normal position for lower 
edge of headers over windows ‘& doors 
in frame construction is 13/16” below 
gridlines passing through header assem- 
blies. Exception to this occurs in fram- 
ing window openings for frames fitted 
with spring balances for sash control. 
Headers over openings for these windows 
must be set 134” higher than openings 
for windows when other types of sash 
control are used.” 


CONSERVATION BEGINS AT THE DRAWING BOARD 


Addressing the Washington (D.C.) 
Building Congress at a luncheon last 
month, industrial leader Howard Coon- 
ley, Director of DPA’s Conservation 
Division, drew attention to the recom- 
mendation of the Building Research Ad- 


visory Board that Federal Construction 


agencies make use of the Modular 
Method for greater conservation in build- 
ing. 

“With the drain on our once abun- 
dant resources made by requirements of 
two world wars & the present mobiliza- 
tion program,” Mr. Coonley said, “this 
country is facing the unpleasant fact 
that it must look beyond its boundaries 
for many of its essential materials .. . 
Out of present necessity to save is gradu- 
ally emerging a thrift policy—a policy 
that might be called ‘conservation con- 
sciousness.’ . . . It was this philosophy 
upon which the Conservation in Con- 
struction program was launched. 
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“The Study of Conservation in Build- 
ing (by BRAB for DPA) made it pos- 
sible to look rather thoroughly into plan- 
ning & design standards & practices & 
thereby to deal with most fundamental 
type of conservation—that which begins 
on the drafting board. Result is.a 230- 
page report crammed full of significant 
suggestions to save millions of dollars 
« do a better job... Advisory panel re- 
ports are made by those who are emi- 
nently qualificd by experience & back- 
ground . . . I don’t believe such high- 
caliber advisory groups could be brought 
together by anyone but the National 
Academy of Sciences thru The Building 
Research Advisory Board .. . There is 
not time even to touch on the over 200 
specific recommendations embodied in the 
panel reports... I find among them an 
endorsement of Modular Coordination. 
It has acknowledged benefits & economies 
without interfering with architect’s free- 
dom of design.” 
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MODULAR BRICK PLENTIFUL 
IN NEW YORK 


We are very happy to be able to quote 
a most encouraging report as to avail- 
ability of brick in Modular sizes, received 
irom Mr. Gannett Herwig of the (pio- 
neer Modular) architectural firm, Al- 
fred Hopkins « Associates of New York 
City, a locality where Modular clay prod- 
ucts have been slow in appearing. “With- 
in the last six months,” Mr. Herwig 
says, “the uncertainty of Modular brick 
deliveries has come to an end. I don’t 
know of any supplier in New York who 
is not prepared to give you Modular 
brick. Only recently, one had to beg 
forvtt.” 


In commenting on this development, 
Mr. Herwig adds: “We think the Modu- 
lar Method is tops, particularly with re- 
gard to effect it has upon scale of ma- 
sonry. Thanks to ASA Project A62, 
introduction of Modular brick in the 
design of building exteriors has definitely 
improved aesthetics of the masonry-faced 
building. We can also say that, in ex- 
ecution of a number of Modular jobs 
over a period of years, we have heard no 
note of dissent from contractors or 
unions.” ; 
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Bibliography for architects changing 
to the Modular Method should include: 

“The Modular Method in dwelling 
design,” Housing « Home Finance 
Agency. 30¢ at U. S. Gov't: Print 
ing. Ofhce, Wash,-25,-D@ 

“Architectural Graphic Standards,” 
4th Edition—Ramsey «& Sleeper. 
John Wiley & Sons; $10 

Further information is to be found in: 

“Building Practice Manual,’—Roy 
W. White. D. C. Heath, Boston; 
distributed by Reinhold; $4.85 

“Brick & Tile Engineering” —Harry 
C: Plummer. Structural’ > Clay: 
Products Institute, 1520 18th St. 
NW, Wash. 6, D. C.; $5 

Magazine articles on the Modular 
Method, such as the series which 
“American Builder” is now running 
in every issue. See also this month’s 
AGC “Constructor”. 

Catalogs of manufacturers of Modu- 
lar-size building materials, such as 

“Concrete Masonry Construction De- 
tails” by the National Concrete Ma- 
sonry Association, 38 S. Dearborn 


St., Chicago 3, II. 


“The new Measure for all Masonry” 
by Stark Ceramics, Inc., Canton 1, 


Ohio 
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In Modular detailing, actual surface of concrete should be at least 2” within nominal to allow sufficient tolerance for inaccuracies in 


formwork. 


On the afternoon of Monday, Septem- 
ber 8th, a Modular Coordination seminar 
will be held at the Museum of Science 
x Industry in Chicago as part of the 
ASA’s annual Standardization Confer- 
ence, to be held this year in conjunction 
with the ASCE “‘Centennial of Engineer- 
ing.’ Willard T. Chevalier, Executive 
Vice-President of McGraw-Hill Pub- 
lishing Company, will serve as Modera- 
tor of the session, to be sponsored jointly 
by AIA, Producers’ Council & National 
Association of Homebuilders. The panel 
will be composed of representatives of 
the diverse elements in the building in- 
dustry which have an interest in the 
Modular Method: Gannett Herwig of 
the New York architectural firm, Alfred 
Hopkins, & Associates; President F. M. 
Hauserman of the Hauserman metal par- 
titions company; William Scheick, Build- 
ing Research Advisory Board; William 
Kinne Jr., Professor of Architecture at 
the University of Illinois; « builder 
Arthur Bohnen of Chicago. 
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TOLERANCES IN MODULAR 
DIMENSIONING OF CONCRETE 


Boston architects Anderson & Beck- 
with, who have recently designed a Mod- 
ular laboratory building for the Navy, 
have called attention to a question which 
arises when locating the face of cast-in- 
place concrete in Modular construction: 
How & how much of a tolerance should 
the detailer allow for irregularities in 
formwork? This particular aspect of the 
Modular Method of dimensioning has 
been studied by the Modular Service 
Association, whose comments follow: 

“In dimensioning concrete, an ample 
allowance should be made for inaccu- 
racies of formwork. Tolerance in locating 
each concrete surface should be at least 
%”. It simplifies layout & dimensioning 
to consider that concrete has nominal sur- 
faces & dimensions which include toler- 
ance. Wherever Modular masonry « 
concrete frame member are joined by 
mortar, nominal surfaces of masonry & 
frame coincide (see illustration, from 


A62 Guide, courtesy Modular Service 
Association) It should be noted that 
tolerance for formed concrete is deducted 


‘from concrete rather than from masonry. 


Distance of spandrel beams from outside 


wall surface may be influenced by con- — 
tinuous supporting angle. To avoid forc- 


ing exterior masonry out of line, ample 
space is needed between concrete & ma- 
sonry for angle & its attachment, which 
should be adjustable in all directions. 
“Interior beams may require careful 
coordination with structural facing tile, 
particularly in stairwells. Principles in- 
volved are illustrated herewith by co- 
ordination with parallel & transverse 
partitions. Grid positions of soffits of 
both beam & floor slab, each with a toler- 
ance of at least 14’, must be related to 
course height of tile. Heights of tile 
units provide a flexibility of 1144”. A 
2” flexibility is available for sides of 
beam, although a 4” multiple nominal 
width may be preferred for symmetry. 
Concrete dimensions should be noted & 
called to attention of form contractor.” 
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